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Relationship Between Foot Arch Indices
and Physical Performance

by

Komei Hattori
Ibaraki University

ABSTRACT

The relationships between foot print indices and physical per-
formances are analysed on 18 male and 17 female students, The
plantar area index corresponding to the “arch index” of Cavanagh
and Rogers (1987) correlated with the plantar shape index that
measures the roundness level of foot print configuration, Since two
indices correlated with the plantar size parameters, it was suggested
that the plantar shape is not independent from the size factor.

The foot print indices did not correlate with the extent of sway in
normal stance but show a slight correlation in one foot stance, The
concave level on the sole may contribute the stability under unstable
condition, The significant correlation is revealed between plantar
indices and the results of the vertical jump, but not between the
indices and the results of the side step.
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HEYPERISEIA T b O IREN BT
5lEicdHb HILTAILETE FREBFEOXL
PRBIELEHEER LI EICES (B
1975). —AE PORREVTEELICEALT
IR S > T D OKE, 19840). £ TR
DRI B 50 B EEZEHEEIERE (v7 2 —~
VR) EBEEL S B EWS TFRIHBRILL, O
REFHEE, AEY, FERFEOMLHCE-T
ETWVA (RA, 1966 ; AR &EEH, 1971 5 BRES
5, 1984).

T DR ST 3 5 5 R =UOTHI SR 2
VAR SO (BRER, 1985 5 WP & Lk, 1990)
6, BHEIE (foot print) IL& 3D THA T
»5. BREREZERZOMES 5% ORFZX
RiLTB7 4 -V IFRABICHRATE, §FTIS
COMEPRALNTE TS (NS, 1957;
S, 1960 ; EFE S, 1981 ; Stahelli 5,
1987, L L EEREOMEA b s h
OKE, 1984), ZDfEHO boEKRIENLSTL
b—FNTRBVW O LEbN 3, MELAEES
LTVaicbrbhbod BEREEZFNID &F
% RIRTAR O F-E O A A 1345 i YIS & O BTE D
SfriibnTWwd (Cavanagh and Rogers,
1987 ; I, 1989).
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AEMEARIE L. o &S L CHERS EERE
pEoni (A1), 58, BEEEZRD72EOH
BIEEREMSFRILL 7 R b 2171 S BRIC RS
B EHBT L i T EAERE L TV,

FREmETRE (plantar area index) OEH,
# : Cavanagh & Rogers (1987) ki #EHL
L CTEBERESH 2 H85ER (ap) &b & DRERE
R (pte) 2538 (EREHD 1ICEAT 545
T=FalLt.
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11 Representative footprints
a. : Plantar area index (PAI) = 21.3,
b : PAI= 212, PSI=510
¢ : PAI= 332, PSI=37.5

anagh 513 ORE % arch index (JE7 —Fi~
B LHLTOBBEAMATRET —F LR
L0 IEFZEOA L LT Cavanagh 5 ORI E
FERmERRE L L.

EEERRRE. (plantar shape index) DH
i REEERREE RELY, TRk
2L L THIELT % 1 ORRE (Hattori
5, 1979) 2 & &% hEEmEREEN%
100 & LHD» SEI DB ICD>NEINE BB b
DT, MEERE (roundness index) &5 5~
EbD0THB. BERKBVTRERVWDLYIRE
SEETRREL, METR/NSLKBETENTFHE
shs.

CORBOBHOLER T EEEDEHED
- R EABERERD 5, oXicAHEEMHEET
5 MOEEERH U2 Off & EEIT b &b 2R
MOHEOES RN EERERREEL S,

Plantar shape index (PSI) = 375

B, EEREOmMBECABRIEEREEE
(Graphtec DT 1000) i€ TF—4 AL »¥—v F
VAV Ea— S TUEELRD I,

ERAIETRE (foot height index) OEH : &
ARlIEIIC 3 W T 1 HE B B I D RN A,
FRREHEORNZERHS ARS (BERTA

-

B2 Calculation of foot height index
(Foot height index=hx 100 /a)
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BRE AR DT

SO EHERFREET X b

7 #—A7L—1F (Kistler 9281 B) ZHW\T
LIF D 3 EONEHeReRE 7 2 b 2Kl L. 7
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1) #3767 (normal stance) 5 R b : [HE
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® o 0 WY v 7Y v SETR S I

2) FREr 547 (one foot stance) ¥R b F
LB DRENICRAEGE (XZE) BRSNS
TEBHIONTWA D (RS, 1984 ; AR 5,
1989), AAR TEEBREH B/ TX KD
EW &MY 2Rl 8 TERLAL & Rk 30 #hR
YN Y TETE S

3) AP (maximum sway range)
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74—R7L— MEDSHS RV &, BB
A ZRD C EE2SME Ui, BREHER ]
REFRFIPHR (FIRBHEEERH X 100 / &), 4
DREREPHR (L BFEFER X 100 /HER) &L
TRz,
SERHERRRBET X + OfRITILER ¢ 7 — 13 0.

I PEBTATIEN, 75— 7 v—t E~NOFE
Fidula (CP ; center of pressure) OALEEH
DHBBFNR ESh k. 30 OB
(extent of sway) & (sway velocity) %33R
g

wm R

x1ICHE, FEDLXCERTEEOFSE
BIUEERENRENTV S, BREOVEIE
F 1725 cm, ¥ 160.6 cm, AHEIIBEF 67.0 kg,
T 55.3 kg TEBNEIT » TOIR W —R T
K DA 15673 cm, 5l.4kg (ARER, KFER) T
HHOIH LU HEMGEREEBLTWE 7V —
TTHLIDFEBEBRETSH 5.

R2EER X VB OoNERS X URERR
MOVLE L BEREN TR L TH 2. EHEROR
BT 1035cm, XF8.Tcm THEH, %
D55 EHARAR b KE L, 2LTREEEKRIET

#& 1 Means and standard deviations of stature, body weight, foot dimensions

and foot indices

Males Females

Mean S. D. Mean S.D.

Stature (cm) 172.5 5.14 160.6 5.14
Body weight (kg) 67.0 6.87 55.3 7.08
Foot length (cm) 25.3 1.01 23.4 1.27
Foot breadth (cm) 10.2 0.41 9.2 0.58
Maximum feet breadth (cm) 19.5 0.70 17.5 1.05
Foot digit span (cm) 8.9 0.58 8.0 0.60
- Maximum digit span (cm) 10.2 1.05 9.3 0.98
Medial arch height (cm) 5.5 0.93 4.9 0.72
Height of ankle (cm) 7.8 0.78 7.0 0.72
Foot height index 31.4 ‘5,77 29.2 4.20
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¥ 2 Means and standard deviations of the items of the foot print

Males Females

Mean S.D. Mean S. D.
Total plantar area (co) 103.5 11.33 85.7 13.39
Pre-plantar rea (caf) 42.5 4.36 38.2 4.59
Mid-plantar area (c’) 27.9 5.55 21.6 6.27
Post-plantar area (cr) 30.4 2.84 25.9 3.06
Plantar contour length (cm) 52.4 1.80 50.0 3.26
Plantar area index 26.8 2.47 24.8 3,37
Plantar shape index 47.4 4.60 43.1 5.94

RS R /S, BERAEREIEHZZ
hZzh 268, 248 THbH, TOfEIF Cavanagh &
Rogers (1987) @7 # Y # ADfl, 230 (Bhh
i LHEARPPREV, RERPIRREL 474,
431 L5 > T Y BoAnRERERIERV E W
A AB.
£3IFT+—27v— b+ EEBOTHAELLE
FEhOBEORERRER LI bOTH 2. 0B
fRIC B W CREHEEERE I F AT 39.5cm, &
482cm TH 3D, FREILHbTIRE 1234cm, K
106.2cm IcBXATWVWAS, T ORERIGEE BIAL
AN 72 » OBFFEIERD KB h, BIALOME
BT 13cm/sec, LT 1lohecm/sec THHD
23 LFIEYL 5 TR 41 cm /sec, % 35cm/
sec L1 TW3,

REFL D RARIREHEFIF B L OB AL E)
REHRB OV TOAEBLABEEB &

O EfRKIE & OIS TH 5 AABHERIFAE R U
AR BRI I E < 72.2, 66.3%, ZLT66.6
KUV665% ET-TWVA CORAIDS
(1988) i< & BRIk RIOBEHEFHAFH T 63.2, K
T67.8% TH 5L VWHIHELEMUL TV 3,

R4 FL2E T 5 —<vRELTOEEKDE
L UOREER U DERPREIN TV S, EEHKY
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5B 46.1 [, %399 [Bl& 78 b —EFEEI K SN
B DR E VWL B (RSB, RFER.

DX IODRET — FREHOBIRE A B
1778 - 1B O#ER &R T (R D). 12 BHE
ST 2 RO EBEERER S hTw
BOTHEEDF— s 37— vahi., BEEEERE
NEE R TR R O MEBRENL 084 TH D

BESHHBREHTEY SN, REERMRES
X U REEARRE & R SRS R E & B

# 3 Means and standard deviations of postural sway

Males Females
Mean S.D. Mean S. D.
Normal stance :
Extent of sway (cm) 39.5 8.95 48.2 14.60
Sway velocity (cm/sec) 1.3 0.30 1.5 0.50
Lat. range of total base (%) 72.2 7.91 66.6 7.31
Ap range of total base (%) 66.3 7.64 66.5 6.73
One foot stance :
Extent of sway (cm) 123.4 18.87 106.2 32.11
Sway velocity (cm/sec) 4.1 0.63 3.5 1.07
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# 4 Means and standard deviations of vertical jump and side step

Males Females
Mean S. D, Mean S. D.
Vertical jump (cm) 64.1 9.23 48.8 7.90
Side step (times) 46.1 3.26 39.9 3.12

%5 Correlation coefficients between foot
arch indices (n=35)

SRR EN TV A, AT I3EBE A

B SNITOHFEL S OBEREE B L OEE T

Area Shape )
index index E@*ﬁﬁ@?ﬁfﬁ%{b bh3a (r= 036 - 040) * :‘ﬁ:E
Plantar area index : MR S B0 IH o HERILSED 5 s, &
Plantar shape index 0.84** KAi#EB L ULEABREHIC > W T EREERE
Foot height index —0.20 -0.23 T TR RARTS B SRRR & Ofic r=

** Significant at 0.01 level

BB - 023, — 020 &7 0, WEth bE O
ERERTHEETREL,

H6 327 — F Rk & ki s & CREEHER
HOHMAERLEbDOTH S, EHTNEEERE
7 — FRBOAE BovM4 X (RELRE &
BREICHREL & S EFEIm o V3 h & I
B LTWB T E (=052 — 0.93) TH 3. B
PRI R 3 SR PRI F k& 28RBS 5 H3fth o
THH & RIERA S S h s,

RTCEET — FRHE REPLETEE ORI

0.31, 0.28 DAEBELSH B HERTIE L,

RBICBET—FREELE /7 4+ —< v R[]
OHBEINTRERARSNA TV S, RIERREIRE
EBEU & IIEOHHBAD S 248 (r=0.35 — 0.37)
RGBS & B ERECREY =022 -
0.27).

P)_b s Rl o B & BAAHBI TS RIC X -
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F— ek FEL 1BHEHOR T (ERF
) EEL. TORREIRIICRLTHS.
WEh bEEES 1 L EOKRFE LT 5 EFs

#+ 6 Correlation coefficients between foot arch indices and

body dimensions

Area Shape Height

index index index
Stature 0.26 0.34* 0.10
Body weight 0.38* 0.45** 0.09
Foot length 0.43** 0.46** —0.09
Foot breadth 0.34* 0.36* —-0.10
Medial arch height —0.07 —-0.14 0.94**
Foot digit span 0.32* 0.30 —0.02
Maximum digit span 0.11 0.01 0.09
Total plantar area 0.79** 0.74** —0.12
Pre-plantar area 0.68** 0.66** —-0.10
Mid-plantar area 0.93** 0.83** -0.18
Post-plantar area 0.53** 0.52** —0.04
** (* ) Significant at 0.01 (0.05) level
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#& 7 Correlation coefficients between foot arch indices and

postural sway

Area Shape Height
index index index
Normal stance :
Extent of sway —0.07 0.05 —0.02
Sway velocity —0.16 —0.05 0.02
One foot stance :
Extent of sway 0.40** 0.36* —0.01
Sway velocity 0.40** 0.36* 0.01
A-P sway range ratio 0.31 0.28 0.11
Lat. sway range ratio 0.15 0.12 —0.12

** (* ) Significant at 0.01 (0.05) level

%8 Correlation coefficients between foot arch indices and
physical performances

Area Shape Height

index index index
Vertical jump 0.35* 0.37* 0.12
Side step 0.22 0.27 0.12

*Significant at 0.05 level -

Haht.
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27 A+ ORTTH H BAREFRIERE S T T
BLTWA3,

x5 =B

BT —FIRELETHHORKPAEERVE
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SHE > TV ABKIP R ST LRI EDT

B8 - 2. BRICEMRZEER R EERERD
B0 25b b ASEEETS b OTH B DI, JEE
KhFTY —{bT2ETEREND - OKF,
1984). Cavanagh 53 O 5% 0E L BB %
3% LobERERH L, ZoREHSD
W5 “arch index” & L TREALL 7.
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29 Factor loadings from factor analysis.
Results of orthogonal transformation solution-Varimax.
Only the values greater than .4 are listed. Decimal points are omitted

F1 F2 F3 F4 F5
Stature 80
Body weight 90
Foot length 86
Foot breadth 81
Height of ankle 43 68
Medial arch height 94
Foot digit span 59 50
Maximum digit span 55 48
Total plantar area 86
Extent of sway, Normal —46 58
Extent of sway, One foot 72
AP range of total base 78
LAT range of total base 85
Foot height index 95
Plantar area index 67 46
Plantar shape index 66 47
Vertical jump 52 64
Side step 49 75
Eigen value 7.02 2.82 1.77 1.52 1.03
Variance proportion 39.0 15.6 9.8 8.4 5.7
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