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The Effect of Squat Training on an Unstable Support Surface
According to the Angle Different Knee Flexion Angles on Healthy
Adult’s Balance Ability
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Dept. of Physical Therapy, Howon College”

ABSTRACT

Background: The aim of this study was to compare the effects of squat training on an unstable
support surface with different knee flexion angles on the balance ability of normal adults balance
ability.

Methods: 41 university students in their 20s attending N University in Cheonan, Chungcheongnam-do
were divided into a 45-degree knee-bending squat training group and a 90-degree knee-bending
squat training group. The groups trained on an unstable support surface 20 minutes per day, 3
times a week, for a total of 4 weeks.

Results: Changes in static balance ability were not significant within and between the groups for both
the sway distance and sway area in the eyes open and eyes closed states (p<.05). The changes in
dynamic balance ability were significant in the forward, leftward, and rightward angles in both
groups at the limit of stability (p<.05), but not significant in the backward angle (p>.05), and the
comparison between groups was not significant (p>.05).

Conclusion: No significant difference between static balance-related variables within and between the
groups was found. Significant changes in dynamic balance-related variables within the groups were
found but not between the groups. Therefore, in future studies, it is considered necessary to study
various ages and differentiated intervention periods, such as young adults and the population of
elderly people, with sufficient intervention periods to affect balance ability.
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Table 1.
General characteristics of subjects

Variables 90°G(N=20) 45°G(N=20) o)
Age(yrs) 21.95+1.722 22.05+1.32 ns
Height(cm) 167.05+6.98 168.95+10.07 ns
Weight(kg) 67.66+11.65 64.25+11.60 ns

“Mean+SD, N: Number, ns: No significant
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Table 2.

Training program

Category Program Set Time
Squat of knee 20 times X
Main bent 45 degree 5 set 20
exercise Squat of knee Rest time min
bent 90 degree 2 min/set

Figure 3. Squat of knee bent 45 degree
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Figure 4. Squat of knee bent 90 degree
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Table 3.

Test of homogeneity

Variables t
Forward LOS(°) -.495
Backward LOS() 378
Left LOS(") -.039
Right LOS(") -1.066
EO TL(mm) 713
EO C90(mn) 1963
Balance

EC TL(mn) 1496
EC C90(mm) 991
EO USTL(mn) 414
EO USC90(mr) .203
EC USTL(mm) .406
EC USC90(mn) .356

EO TL: Eyes open trace length, EO C90: Eyes open
c90, EC TL: Eyes closed trace length, EC C90: Eyes
closed ¢90, EO USTL: Eyes open unstable trace
length, EO USC90: Eyes open unstable ¢90, EC
USTL: Eyes closed unstable trace length, EC USC90:
Eyes closed unstable ¢90,
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Table 4.
The statistical analysis and comparison of static
balance in each groups.

Variables  90°G(N=20) 45°G(N=20) Diff t

Pre 192.05+53.61° 180.17+51.67 11.88+194 713
EO post 190.81450.27  181.54%39.71 9.27+10.56 651
(E;) Diff 123%55.03  -1.36£42.96  2.618.62

t 097 - 146

Pre 109247217 8871+62.65 2053+952 963
EO post 99.67¢7063  80.01:42.04 19.66+28.59 1.056
(Cmi()) Diff 9.57+80.55  871%72.25  .87+19.07

t 518 552

Pre 235.24+5379 225207181 10.0418.02 .496
EC post 2312646459 230.16:71.83 1.10£7.24 051
&; Diff 39846415  -4.96+56.61 8.94+10.78

t 270 - 402

Pre 100.27+62.59  80.91:60.91 19.36+1.68 .991
g&) Post 80.80£49.05 774445376  3.36:471 206
@i Dif 194746380  3.47:4981  16.00:303

t 1.328 320

Pre 312.99+82.32 302.43+78.83 10.56+349 414
EO post 320.83:8342  299.04+6257 21.79+4.59 941
U(‘;’II)L Diff -7.84467.71 33948498  11.23+1.1

t -.505 .183

po Pre 39131£13950 381.23£170.79 10.08+31.29 .203
USC Post 380.83+136.90 356.95+185.47 23.88+48.57 .459
90 Diff 10.48+170.63 24.28+210.71 13.80+17.28

2

() 268 528

Pre 700.87+189.13 624.39+154.64 76.48+34.49 406
Post 599.72£202.70 604.32+183.52 4.60+£19.18 -.075
Diff 101.15+229.27 20.07+181.43 71.88£15.31

t 923 .507

EC
USTL
(mm)

pc Pre 863.03:293.31 820.81+434.40 42.22+140.99 356
USC Post 809.24+284.57 756.05+344.97 53.19+60.40 .528
90 Diff 53.78+418.89  64.76+381.29 10.97+80.59
(o) ¢ 560 778

aMean+SD, *p<.05, *p<.01, 90°G: Knee flex 90° squat
group, 45°G: Knee flex 45° squat group, EO TL: Eyes
open trace length EO C90: Eyes open ¢90, EC TL: Eyes
closed trace length, EC C90: Eyes closed ¢90, EO
USTL: Eyes open unstable trace length
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