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The Effects of Foot Position on Dynamic Stability during Squat in Female with Genu Varum

Eun-Kyo Chung', Bee-Oh Lim’

'Diabetes Center, Eulji Hospital, Seoul, ZDepartment of Physical Education, Chung-Ang University, Seoul, Korea

Purpose: The aim of this study was to investigate the effects of foot position on dynamic stability in female with
genu varum.

Methods: Eight females with genu varum participated in this study and performed the four squat exercise methods
that foot position (—45°, 0°, +45°) and 0° squat with band. Center of pressure (COP; anterior-posterior,
medial-lateral, traveled distance, ellipse area) and ground reaction force as dynamic stability were measured using
footscan system. Multivariate analysis of variance and one-way repeated analysis of variance measurement with
Tukey honestly significant difference were used to identify significant differences of foot angle (—45°, 0°, +45°)
and 0° squat with band method.

Results: In anterior-posterior COP displacement, —45° foot angle and 0° squat with band were significantly showed
lower than +45° foot angle squat (p=0.006). Also, in COP traveled distance, 0° squat was significantly showed
lower than +45° foot angle (p=0.019). During the descending phase, ground reaction force significantly showed
in —45 foot angle was lower than other exercise methods.

Conclusion: The 0° squat with band exercise showed higher dynamic stability and +45° foot angle squat exercise

showed lower dynamic stability in female with genu varum.
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Table 1. Physical characteristics of subjects

Variable Value
Age (yr) 23.843.2
Height (cm) 163.0+5.8
Weight (kg) 52.1+5.4
BMI (kg/m?) 19.741.3

Distance between knees (mm) 50.3+£0.9

Values are presented as meanzstandard deviation.
BMI: body mass index.
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Fig. 1. Squat exercise methods.
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B Q9] BE 2 A7) IBM SPSS ver. 200 (IBM Corp,
Armonk, NY, USA) Z=I35 o] &3l3itt. 7|& SAE ol
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-4 (correlation analysis) §8F9 3942 SQIgH &, o
ELAFE A (multivariate analysis of variance)& A A 3F$ch thd
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317 Y5t AFEAZS(Tukey honestly significant difference
[HSD]) AAJstgic 2FE S5HHol whE AFE A 7t
COP % o}57i2), WA U AHE Ao Wol Fegels)
A HuEE Zpo|AZL o Yuf x| uhE-BARE A (one-way repeated
measures) & A A8k, foAJo] AFE 7-$ AR S (Tukey
HSD)S AHTh BAA feleEe a5z Asldtt

Table 2. Results of COP direction displacement

2

. giskdH Cop O S 9

[

}ekd COP o] 5H 9l thils A5S 53 &4 Sl

S W 24, o, @ Hato|FHY Hels
AHAAEAR A3 AZ(r=0.725, r=0.904, =0.845) L F<
(=0.973, r=0.988, =0.987) H}3Fol|A] mEF S-0]3t HHA T
A7 Yt thp<0.01). AFHE 59 o2 A% COP
o] ¢ thHZFEAREA Zd} F-93 2po](F=2.641, p=0.006)
7F UEHG S (Table 2), o] = AHE S5 wat A%
COP o] g 9ol Zol7} Ql3= oulgteh. /HAIZ-a7t HE
A HAZ COP FA(F=6.256, p=0.001), Zt}j(F=4.880,
p=0.003), BF(F=6.472, p=0.001) BE B0 X G-2|3} z}o]
7t Yetst o, AL A Z AT} BE WA FUsHA +45°
+EHo] 4509k 00 e FHHEY FosHA & Aol 7t
U THp <0.05). 25~ COP o] 5 H Y| thHFHEA 23} {9
gt 2po|(F=2.36, p=0.077)7} UERLEA] ko, o] AHE
ol w29 COP o5 9ol ztel7} flol, FAFsHA
¢ COP o] FH A7 YehdgE 9ulgttt.

Variable 0 +45° —45° 0° Band F p-value Post hoc
COP A—P 2.641%* 0.006 -
Minimum 172.6+16.6 182.9423.0 167.1£20.7 159.4+16.4 6.256%* 0.001 b>cxx b>d**
Maximum 219.24+17.3 222.1+24.6 207.9+17.7 206.0+7.1 4,880 0.003
Average 196.4+16.3 203.8+£23.8 186.7£18.0 183.7+9.4 6.472+* 0.001
COP M—L 2.36 0.077 -
Minimum 676.7+41.6 674.2+44.2 686.24+48.0 683.1+43.4 0.383 0.766
Maximum 710.5+47.0 706.9+44.9 715.5+52.6 713.8+£46.0 0.150 0.929
Average 692.5+43.1 690.5+43.6 701.7£50.6 699.7+43.8 0.345 0.793

Values are presented as meanzstandard deviation.

COP: center of pressure, A—P: anterior-posterior, M—L: medial-lateral, b: +45° c: —45° d: 0° band.

**p<0.01.

Table 3. Results of COP TD, COP EA, and GRF

Variable 0° +45° —45° 0° Band F p-value Post hoc
COP TD (mm) 202.4+40.2 241.5+48.5 224.8+53.4 207.8+52.2 3.559* 0.019 b>ax*
COP EA (mm?®  240.0+165.9 248.7£130.7 196.1£134.2 204.1+£119.4 1.251 0.298 -
GRF (N/kg) 9.5+2.1 9.8+2.2 8.6+1.6 9.6+1.9 9.278%%* 0.000 a, b, d>c**

Values are presented as meanzstandard deviation.

COP: center of pressure, TD: traveled distance, EA: ellipse area, GRF: ground reaction force,

d: 0° band.

*p<0.05; »*p<0.01.
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