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Abstract

Purpose : The purpose of this study was to verify the relationships among the knee adduction moment, hip rotation range,
strength of hip rotators, and Foot Posture Index of healthy young adults.

Method : Thirty-two healthy adults(24 male, 8 females) participated in this study. Subjects performed 5 walking trials to
evaluate the knee adduction moments using a three-dimensional motion analysis system. Hip rotation ranges and hip rotator
strengths were measured using a standard goniometer and a handheld dynamometer, respectively. The mean of three trials of
clinical tests was used for data analysis.

Results : The first peak knee adduction moment was significantly correlated with the hip rotation ranges and hip rotator
strengths (P<.05). The second peak knee adduction moment was showed significant correlations with hip external rotation and
rotation ratio. There were no correlations between Foot Posture Index and all knee adduction moments (P>.05).

Conclusion : This study suggests that imbalances of the range of motion and strength of the internal and external rotation of
the hip joint can affect knee adduction moments. The impact may exacerbate musculoskeletal disorders such as osteoarthritis
of the knee. Therefore, further studies should be conducted to evaluate the effects of clinical interventions to correct these

imbalances on the reduction of the knee adduction moments in patients with knee osteoarthritis.
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Ba) dojxl chaket ARSlsY SARE FAHRE
Az He ALE)QIM
Gothenburg, Sweden)= H WA *AE Tt & ]A 71
2}9] EE 3} H]-E(sampling rate)= 100 Hzo| QL ¢
BRI &2 500 Hzol it

3HA] WA oAlA EALS oolHy] 93t A £
2 2 abgoe)] gt ¥ 2}A] *]4=(Foot Posture Index;
DS ALgotsich el Yelsid g siel 28

& 98] 12907 WE Bekae 22018 Algsigon,
Pl WelsH 2o 24e Sle) oA Lafyette

software,  Qualisys,

<

%‘H 7} oA 2alel
O Global, Vista, CA,

3 cherat Aol Ef%‘tﬁ_*J
2AHE R (modified Oxford model)2
(Collins 5, 2009). ©]& ¢J3}] 14 mn ¥HAFa}7 (reflex mark-
en 2N A7IAe] shAlo] atsigen], RakelAe
SAE SATE W Byl ue FEo B, Y, 3
g, 5 qldbo] RS AT (L™ 1). 18 104 eF &2 At
Az 2zt jele] B4 339 RaRd 4RE Aelet)
Ao A et 44 mgon Bgst 44 Ae
(static data)E BESIATH &
ARE Sysigen, Bag 49 w2
A - slEs st FAY v v

% H'BH

5}

of &3 He FHS shA Xolw I HAdolM d2

wa B4 Ari A

a9 1. HeApEA B2 9]

Knee Adduction Moment (Nm/kg)

a7 2. B3 F 7] Al BE ESRHUE

Hold szl gmemwy Sgd e

(kinematics) 2! 52314 (kinetics) 3X RJEA 9 2=
+ Visual 3D 52 B4 32 77 3(C-Motion, Rockville, MD,
USA)E AHgste] 23 Aelstolrt ez 248 2%
St Hlo] ¥l 6 Hz®| Apek=ul<(cut-off frequency) S &3
Ao E e F(low-pass filtering) = At} T2 HH
S8 B2t HlolEl: 15 Hro) Agmim AoEa
ZHE A st Ao ARgstleH, o] HHS Fl
BEPE) KAME Adtelelch 2 5 21217] 4] KAM
& AFAAe] Wsjo] wet = o] 72 mHlE Ws} Kol
olee M2 MUE e BAo) ALK 2.
55t 9 EesHy ol 55 elxe] WHEA A%
(heel strike)F8 th HEZ7HAE 13] B3PF7|= A o5t
of EzasIgon, FeotA AR 9 WA BAUES 7
Ao Alge o EE3 A5k

A



[

fietSeeleta|x] Mod M4z

FPI:= ¥r9] A Ho| 3] UY(supination), 3]2](pronation) &
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1L ATPaRie] durd 54 (N=32)
Characteristics Mean+SD
Gender (M/F) 24/8

Height (cm) 174.5+9.6

Weight (kg) 72.3£12.9

Age (year) 30.4+11.5

Gait speed (cm/s) 135.1+8.5

Cadence (steps/min) 119.5+9.5
Step length (cm) 120.7+12.4

Step width (cm) 11.3+2.1

2. AFAAY] RE 2ewdE uWy U HEAA )

A Al KAM, FPL aabd W els]de] ik 7}
09 W o] dig RS e AriE 2). o
TR BETEoAe] RE KAM W9} wEg
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B 27] ¢4Z7](0-25 % stance)o| A 2] A HA KAM
o2k E o] WSl ks 9l Akl o) A A|
£ ORE I W4 Aolol A AAS Solg AR
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34 7R 919 HlE(ratio)o A= r=-0.392 F5 =

o

ofN RN o pioH o

0o N oot 2 rlo

— 44 —



4

S o
HYENS S

=

ra
AT
0o

=
e

DOEQR}

OEE el

[

OIAIA EM
oo= =o

FOT HBBAZ B A0S 3). A7k RATKp>05)(E 3). = WA KAM 3 2gkst 1
AN KAM )2gkst madel 9ea 5o 28 A el 2 9 mae] 37k 42712575 % stance)
ole] ABASE =452 GoloiA] FEEe] AR KAM Hrjgkah nwd o)s)d 2 Aolo|Ae §olg
AE B LH(p>.05), A HA KAM v 233} arehd of AHEAZE LA THp>.05).
Weld 2= Afole] A =222 folvt A
2 AR staErEel gas 54 (N=32)
Characteristics Mean+SD
KAM (Nm/kg)
1* peak 0-25% stance -0.47+0.16
Maximum 25-75% stance -0.16+0.08
2" peak 75-100% stance -0.35+0.11
Foot Posture Index (score) 1.824£2.76
Hip Rotation Range
External Rotation (°) 43.13+14.40
Internal Rotation (°) 39.89+10.93
External/Internal Ratio 1.22+0.69
Hip Rotator Strength
External Rotator (kgf) -0.47+0.16
Internal Rotator (kgf) -0.47+0.16
External/Internal Ratio 1.03+0.49
W3 22 wenyeel sAWA] olAE B4 Alolo] Ap (N=32)
Knee adduction moment
Characteristics 1* peak Maximum 2™ peak
0-25% stance 25-75% stance 75-100% stance
Foot Posture Index (score) -0.04 0.08 0.05
Hip Rotation Range
External Rotation (°) -0.70* -0.07 -0.50*
Internal Rotation (°) 0.46* 0.26 0.29
External/Internal Ratio -0.69* -0.10 -0.39*
Hip Rotator Strength
External Rotator (kgf) -0.45% 0.09 -0.25
Internal Rotator (kgf) 0.22 0.20 0.26
External/Internal Ratio -0.40%* 0.02 -0.25
*p<.05
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