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Associations of Foot Morphological Characteristics
with Ankle Muscle Strength and Exercise Performance
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Abstract: Objective: To explore the possible association of foot morphological characteristics
with ankle muscle strength and exercise performance. Subjects: A total of 65 adult men with a
mean age of (48.85£7.95) yrs, and body mass index (BMI) of (26.66%3.62) kg/m’ participated
in the study. Foot morphological characteristics parameters were tested by a 3-dimensional foot
scanner, and ankle strength which including plantarflexion, dorsalflexion, internal rotation, ex-
ternal rotation was measured with a dynamometer. Exercise performance items which including
agility, force, and proprioception were also measured. Results: After adjusted age and BMI, it
found that all the measured parameters of the length, width, girth, and height of the foot were
correlated with the strength of plantarflexion, dorsiflexion, internal rotation, external rotation (r
ranged from —0.27 to 0.57; P<<0.05), except for the angles of hallux valgus. Moreover, the pa-
rameters of the length, width, and girth of the foot were correlated significantly with vertical
jump ability (7 ranged from 0.25 to 0.44; P<<0.05). It was also found that the arch height index
was negatively correlated with vertical jump (=-0.29; P<<0.05), but no associations were ob-
served between indicators of morphological characteristics and proprioception. Conclusions:
These findings indicate the length, width, girth and height of the foot were correlated with ankle
strength as well as exercise performance.
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Table1 Body Shape, Foot Morphology and
Exercise Performance of the Subjects M=ESD
MK TG AR %R
H T AT Sk Y 48.8547.95
& #/em 172.024+6.37
W IR#/kg 78.98+12.15
BMI/(kg-m?) 26.66+3.62
TG &S AAR K /mm 252.26+12.26
S5 W g KB /mm 181.37+8.95
AT 258 £ /mm 100.71+4.73
J& R /mm 66.44+4.08
A7 2 [ J£/mm 245.18+10.45
2 3 E E/mm 253.19+12.21
R & E/mm 63.50+4.64
B &R 0.35+0.03
B AL/ (°) 9.62+4.03
B F6AR EBH TR 42.2047.04
W T AR 21.5444.53
W3 & /em 44.87+8.61
3P PR R /s 15.55+£16.46
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R4, 16 TR B 8] - 4 F B0 R 0E I, OF A8 2k 25 PR
I 25 FTHI 10 3% 52 R R FE T I ]
1.6 %tk

A R 2R b AH 2 V5 G 56 2 3 TR 3 5 i b 2 18] (R AH 5%
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Table 2  Correlation Coefficient Matrix of Indicators of Foot Morphology
RKRE RBURBKE WA JG RGEFE AL 5 EE RFEGHE BB HEIRK

ARk 1.00™

AT B 0.56™ 0.55"

J& R 0417 041" 0.47"

AR E 0.56™ 0.56" 0.93" 0.52"

5 EE 0.40™ 0.39™ 0.80" 0.60™ 0.87"

R & E -0.01 -0.01 0.27" 0.29" 0.46" 0.57"
R AR -0.56" -0.57" -0.07 0.01 0.07 0.26 0.83"

WEINEN A -0.18 -0.17 0.09 -0.13 -0.05 -0.05 -0.24 -0.09

7E R P<0.05, %% & & P<0.01; TR,

YR BMI TR IE G, 2 KJE 25 MBK
EORMAEE. GRS ATERE ESHEEE &
FERE 5w S RS A 5RO B R VR
PN e R A T L PR g i 2 TAD R E 0GR O I 4R A A
JE S AT AT BT R OGS LA ) & 48 b 2 Tl 2 A 2 35 A
K(E3).
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BB bR 5 A MR 4R br (2 PR P47 A7 4E
BEMRRKRGED.
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B BRBE ) & 25 IR ¢, 2 5 B Ak i LA AE B R
PR TR n 1 5 AR Z SR i AN B A M Rk . AT
R A RE T RE BRI g 2 S BROG T LA & R
BRERIZ B BE 1 Z AR A AR K A

F3 RAESEERSRXTIANEZ BHEXES T
(BEAF-#4= BMI)
Table 3  Correlation Analysis between Foot Morphology and
Ankle Strength (Adjusted Age and BMI)

SERA KRN WEA ShaILA

KA 0.33" 0.48" 0.53" 0.39™

R A YrGKE 0.33" 0.48" 0.53" 0.39™
T 0.37" 0.56™ 0.57" 0.41"
J& 0.26" 0.48"™ 0.47" 0.33"
AR R 0.35" 0.54" 0.56™ 0.41"
7B 0.32" 0.52" 0.52" 037"
RH &R 0.18 0.417 0.38"™ 0.27"
BB B EARA -0.28" -0.018 -0.30 -0.27"

I A 0.11 -0.09 -0.11 -0.01

x4 RERSFIERSIEINEENERZ BHEXES T
(A% 1E - = BMI)
Table 4 Correlation Analysis between Foot Morphology and
Exercise Performance (Adjusted Age and BMI)

EEHY  WEHY o R HIR
Pk B

# #% 4
K 0.23 0.25" 037" 0.15
Rk E 0.23 0.25" 037" 0.15
AR 0.25" 0.27" 0.40™ 0.16
J6 R 0.24 0.21 0.44" 0.16
AR JE 0.25" 0.26" 0.38" 0.18
5 EJE 0.22 0.21 0.38" 0.19
RE&HE 0.15 0.13 0.21 0.17
B EH R -0.14 -0.19 -0.29" 0.09
BN AR 0.11 0.06 0.23 0.08

AR REMEESNHALZ RETRIERLS
e B LG T R A L R T R R AR R A
AEFIRIETE o A A 78R I = 4k 2 T 25 42148 000 38 12 3k B2 3
TERS T8 b5 54 , 748 B A5G 3 A ik 0 8 2R AT vk 2 i
SN NN - R NE 2 - T =Y
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V) 343 oA R 0 W 5 SR TG, AT e 5 4R A 80 A BE T 2 2 H A
B ChEs 4 0 28 5 ST 15058 s A 06 (359 45, 2016) .

DAEF R R, 2 5 @SB ILA ) & 23
A2 GBARR %, 2018 5 Aydog et al., 2005 ; Snook , 2001) » A
WEFCR M, A RE L2 T MR K B B AL B RE S R TR B
B EE B2 DR S AL D S S RIS
Te b 5 EROCTBA JE L JE A IR A AN LA ) B ) B A
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BEME R R (=027~0.57,P<0.05) . 454 UL
A LG5 RAT 50, AR 5 mBE, Hopth 2 378 & H 4
KR L B R BB AE BROCTT WL ) & A A A R

H A5 i &)L # w7 2 GHR i 2 5) 5issh g
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W IE T 4F 8 AT BMI [ 540
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AW T AR R IR A T B L R S RO
LR & 3@ g ) 2 I B G AR 26 6 & (B R R LA 4b
MAESHAETIN R LIEER I Z AR EKR,
X AR S AR Z IR E BN A K, By S L AL,
55V 1 A B A R AR T RN . AT, 2R T R 4t
B f ¥ N 9.62° £4.03° , 3T K A B R A B b
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#. Aurichio % QOIDHEZHFENGHRILEE RS
K AR, BMI 5 2 585U & L8 52 10 B A 1R 5%
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