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The effect of lower limb musde strength training according to the change

of support surface on the balance ability and muscle power of adults
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Abstract
Background: Physical inactivity is common in
modern society and frequently results in compro-
mised postural control and impaired body
alignment. Strength training with altered support
surfaces can effectively activate the core muscles
and enhance neuromuscular control. The purpose
of this study was to investigate the effects of lower
limb strength training on balance ability and mus-
cle power in adults depending on changes in the
support surface.
Design: Randomized control trial
Methods: This study was conducted on 23 healthy
adults attending G University. The experimental
group performed Bulgarian Split Squat, Lunge, and
One-Leg Stand on a BOSU Ball, while the control
group performed the same exercises on a flat
surface.
Results: Both groups showed significant improve-
ments in dynamic balance and muscle power
(p€.05). Static balance improved only in the ex-
perimental group (p<.05). Between-group differ-
ences were not significant except for Standing Long

Jump, where the experimental group showed great-

© 2025 by the Korean Physical Therapy Science

er improvement (p<.05).

Conclusion: After a 4 weeks exercise program, im-
provements in balance and muscle power were ob-
served in both groups. If further studies are con-
ducted to address the limitations of this study,
more meaningful results in regarding functional im-
provements through lower limb strength enhance-

ment can be expected.

Key words: Balance ability, Lower body strength
training, Muscle power, Support surface
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53(Y-Balance Test; YBT), A% w353 (Functional Reaching Test; FRT), ZEAREIEH7],
Standing Long Jump; SL))& &7%5to] v|nE4 sHch

1) 54 4358 5% (Y-Balance Test; YBT)
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Figure 1. Measurement Methods and Tools

A Y Balance Test, B : Functional Reaching Test, C: Standing Long Jump
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Figure 2. Balance training with BOSU Ball
A: Bulgarian Split Squat, B: Lunge, C: One Leg Stand

Figure 3. Balance training on stable surface
A: Bulgarian Split Squat, B: Lunge, C: One Leg Stand
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2 AT gAY derael B4 thEat ZtTable 1).

EQMYSE AAHAA 58 HAIRE 25(AEDS B4 4%, o4 7He=E pAESlon, W A
165.21+6.61cm, Bt AlS2 64.93+12.75kg] At} FH AAHAA 25 A 2BH{tHE2)2 34 68,
o4 6o AN, Wt A 167.83+5.76cm, Hat AT 73.75+16.54kgo| it & 9] F A=
237802 EQMY AAH 5+ 117, F8H AXH 5+ 1290 wig=|qiet. A, 9%, A%, AlS 2 S5

4

¢

o v T

LA T 7 SAKCE [t A7k YEREA] ghot 7 3k b ARk 549] /0] SRIEIHp.05).

Table 1.General characteristics of the study subjects (A=23)

Experimental group(n=11) Control group(n=12) D
Age(year) 21.27+2.14* 22.16+3.51 .063
Height(cm) 165.21+6.61 167.83%5.76 .543
Weight(kg) 64.93+12.75 73.75+16.54 .819
Sex(male/female) 4/7 6/6 .681

“Mean+SD
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E AFoe Adwdt izt 7F &8 d S50 st 5243 B8-S AAortt. 1 23}, Y-Balance Test
9} Functional Reaching TestollA] & At 7F BAIKC2 oI5t 2lo]7} YepA] oot 8 520 thst AR 534
Jo] FEEUSE RIS} Tl tigh AR 5284 A% Zik= (Table 2)0 AABFATH . 05).

Table 2. Pre-test homogeneity of the dependent variables (A=23)

Experimental group(z=11) Control group(s=12) p
YA(cm) 0.81+0.11*7 0.74%0.06 717
YPM(cm) 0.87+0.13 0.84+0.11 321
YPL(cm) 0.92+0.16 0.88+0.09 937
FRT(cm) 21.03+6.04 22.33+5.13 427
SLJ(cm) 146.91+37.61 158.16+29.41 .245

“Mean+SD
YA: Y-Balance Test Anterior, YPM: Y-Balance Test Posterior-medial, YPL: Y-Balance Test Posterior-lateral
FRT : Functional Reaching Test, SIJ : Standing Long Jump

3. #9599 3t

4F58L Y-Balance Test®} 715% =2 AHAF Functional Reaching TestE &9l &4}t Y-Balance
Testol A= A& (Anterior), FIME(Posteromedial), F|71&(Posterolateral) W34 #+8 52 Bkt 23t
AYTE Al R EFolA AP HAF tiH] AR AWM fOlRt RS EIlth ¥ WHRolAe Aol
0.84%0.11cmollA 0.89+0.08cm& S7Ft o™, tizat 3k 0.74+0.06cmOlA 0.81+0.06cm o= 23t 2}
o]5 UEPATHp(.05). FIZE Hhafoll Al Aglo] 0.87+0.13cmellA 1.07+0.03cmo2, R 0.84+0.03cm
oA 0.94+0.02cm= 242 FE AT F715 YoM e A2 0.92+0.05cmelA 1.07+0.02cmE, w2
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0.88+0.09cmOllA 0.97+0.03cmO= Z¥z7}F F-oJet 42

oM SAHLRE fFelet Ael=

(Functional Reaching Test;

Yeht] Ak
FRT)OM= AP

27.09+1.81cm& F9J5HA| Z718FATHp<.05). B iR
U SAHoE FOlgt Afoli= UERA] A9k THp).05). T ek 7F HskFe] Zjo]

4. Feuee Wt

UERATHC.05). A 2t ¥skde] vl
W% p).05, FAE p).05, R p.05). 715

=4 Al 21.03+1.82cmollA  ARE-
2 22.3315.13cmOllA 25.81+6.69cmZE F7F5192.
F25HA] EITHp>.05)(Table 3).
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g Al

AR E =7 1(Standing Long Jump; SL)OIAE A®sto] 146.45+11.72cmeflA] 182.86+11.03cm 2J5H]

S0 (p<.05), HERE 158.16+£29.41cmollA] 172.75436.24cm= 728t TS B ATHAX.05).

7t sl vlwoA = AYTolAE 36.41418.27cm, HiERToA= 14.58+11.36cmE Agto] Ho} J-2fu|shA

T T2 HY AeE yEgey, $AFcE: {3t AolE HATHp(.05)<Table 3).

Table 3. Changes in balance and explosiveness (N=23)

= A9

Experimental
aroup Control group , »
(n=11) (=12)
Pre 0.81+0.11° 0.74+0.06
Post 0.89+0.08 0.81+0.06
YA Post-Pre 0.08+0.08 0.06+0.08 686 501
(cm) p 3.677 -2.662
p .004* 022*
Pre 0.870.13 0.8440.03
Post 1.0740.03 0.9440.02
YPM Post-Pre 0.19+0.13 0.11+0.11 1785 891
(cm) ‘ -4.771 -3.548
p .001* .005*
Pre 0.92+0.05 0.88+0.09
Post 1.0740.02 0.9740.03
YPL Post-Pre 0.15£0.17 0.0840.11 1.184 251
(cm) / -2.975 -2.892
» 014* .015*
Pre 21.03+1.82 22.33%5.13
Post 27.09+1.81 25.8146.69
FRT Post-Pre 6.06+8.63 3.47+7.25 781 444
(cm) : 2327 -1.658
p 042% 125
Pre 146.45+11.72 158.16+29.41
Post 182.86+11.03 172.75+36.24
SLJ Post-Pre 36.41+18.27 14.58+11.36 3.473 002"
(cm) : ~6.609 4444
p 001 .001*

"Mean=SD, *p<.05, *p<.001
YA: Y-Balance Test Anterior, YPM: Y-Balance Test Posterior-medial, YPL: Y-Balance Test

Posterior-lateral, FRT : Functional Reaching Test, SIJ : Standing Long Jump




o[r
_\:-L
r

I
i
)
=2
-}
ﬁ
|

of
o
N
N

AAA Wte] Be AAadLFo] Moo F3

v. o %

F|2oll= AfAECY B4E(BOSU Bal)at 22 EPSE A|AW floflA £35k= A& &5°] &
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