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Effect of Various Lower Extremity Exercises Using the Swiss
Ball While Standing on Balance, Muscle Strength, Gait and Fall
Efficacy in Stroke Patients: A Pilot Study

Yun-Jeong Lim, Soon-Hee Kang

Department of Physical Therapy, Korea National University of Transportation, Chungju, Republic of Korea

Purpose: This study examined whether various lower extremity exercises using a Swiss ball in the standing position could improve bal-

ance, muscle strength, gait, and fall efficacy in stroke patients.

Methods: Twenty-one stroke patients were randomly divided into three groups, each with seven participants. For four weeks, experi-
mental group 1 performed various lower extremity exercises using a Swiss ball, while experimental group 2 executed the same exercises
without a Swiss ball, and the control group underwent general physical therapy. The subjects' knee extensor muscle strength, balance,
gait, and fall efficacy were evaluated before and after the intervention using portable muscle strength measurement, the Berg Balance

Scale (BBS), G-walk, and the Korean Falls Efficacy Scale (K-FES).

Results: Knee extensor strength increased significantly in all three groups after the intervention; in particular, a significant increase was
seen in experimental groups 1 and 2 compared to the control group. Moreover, all three groups had significantly better BBS scores and
higher cadence after the intervention; notably, experimental group 1 had better scores and increased cadence than the control group.
Additionally, gait speed was significantly increased in the experimental group 1 than in the control group. The step length of the non-af-
fected leg was also significantly higher in the same group. The K-FES score improved significantly in all three groups, but there was no

significant difference between the groups.

Conclusion: This study suggests that lower extremity exercises with or without a Swiss ball could be effective interventions to improve

muscle strength, balance, gait, and fall efficacy in stroke patients.

Keywords: Stroke, Swiss ball, Muscle Strength, Balance, Gait, Fall efficacy
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Week Exercise components

Exercise duration

1-2 Standing with your back on a swiss ball

Back on the gym ball and alternately up and down feet on the footrest (height 5 cm)

Squat with back on the gym ball and knee joint at 30° flexion.
Standing with the affected side on a swiss ball
3-4 Standing with back on the swiss ball and moving the rings

Back on the gym ball and alternately up and down feet on the footrest (height 10 cm)

Squat with back on the gym ball and knee joint at 60° flexion.

Affected side on the swiss ball and up and down non-affected side on the footrest (10 cm in height)

30 sec*3 set
10 times per set*3 set
10 times per set*3 set
30 sec*3 set
30 sec*3 set
10 times per set*3 set
10 times per set*3 set

10 times per set*3 set
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Experiment Group 1 Experiment Group 2 Control Group Ve p

Sex

Female/male [n(%)] 4/3 (60/40) 3/4 (40/60) 6/1 (90/10) 2.692 0.260
Age (yr) 71.0£11.0 69.1+£11.0 64.1+£145 1.444 0.486
Height (cm) 161.1£11.0 161.0£10.2 159.4+£10.1 0.171 0.918
Weight (kg) 61.1+£11.1 61.0+89 58.6+10.7 0.279 0.87
MMSE-=K (score) 26.7+£1.9 26420 279+15 2.576 0.276
Onset 39+17 40+14 39+17 0.053 0.974
Affected side

Right/Left [n(%)] 4/3 (60/40) 5/2 (70/30) 4/3 (60/40) 0.404 0.817

Experiment Group 1: performed various lower extremity exercise using a swiss ball, Experiment Group 2: performed same exercise without swiss ball, Control Group:

general physical therapy.

Table 3. Changes in muscle strength before and after training

Variable Experiment Group 1 (n=7) Experiment Group 2 (n=7)  Control Group (n=7) X2 P
Affected Knee Extensor (Nm)
Pre 31.76+£6.28 29.23+6.74 30.37+£3.67 0.356 0.837
Post 35.43+6.04 32.84+6.30 31.09+3.34
Post -Pre 3.67+2.14 3.61+2.38 0.71+0.51 9.034 0.011*
z -2.366 -2.366 -2.213
p 0.018* 0.018* 0.027*
Mean+SD.

Experiment Group 1: performed various lower extremity exercise using a swiss ball, Experiment Group 2: performed same exercise without swiss ball, Control Group:

general physical therapy.
*p<0.05

Table 4. Changes in balance before and after training

Variable Experiment Group 1 (n=7) Experiment Group 2 (n=7)  Control Group (n=7) X p
BBS (Score)
Pre 35.14+8.51 32.43+7.59 39.14+£10.20 1.838 0.399
Post 39.43+£7.98 34.86+£8.03 40.14+£9.70
Post -Pre 429+1.11 2.42+1.40 1.00+0.82 12.221 0.002*
z -2.379 -2.392 -2.07
p 0.017* 0.017* 0.038*
Mean=SD.

BBS: Berg balance scale, Experiment Group 1: performed various lower extremity exercise using a swiss ball, Experiment Group 2: performed same exercise without

swiss ball, Control Group: general physical therapy.
*p<0.05.
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Table 5. Changes in gait before and after training

Yun-Jeong Lim, et al.

Variable Experiment Group 1 (n=7) Experiment Group 2 (n=7)  Control Group (n=7) X p
Cadence (step/min)
Pre 96.42+15.97 93.61£19.68 97.02+£32.44 0.067 0.967
Post 113.73+8.89 97.74+£19.76 99.38+31.49
Post-Pre 17.31£10.70 437+2.43 2.36+2.41 9.944 0.007*
z -2.366 -2.197 -2.366
p 0.018* 0.028* 0.018*
Gait speed (m/s)
Pre 0.50£0.15 0.63+0.21 0.75%£0.35 2.203 0.332
Post 0.62+0.23 0.66+0.20 0.76+0.35
Post-Pre 0.12+0.09 0.03+0.06 0.00+0.04 8.850 0.012*
z -2.375 -1.355 -0.511
p 0.018* 0.176 0.61
NA Step Length (cm)
Pre 3091+£11.75 37.37£7.97 4401+12.25 5.662 0.059
Post 34.01+£10.78 38.91+£6.58 43.15%£13.12
Post-Pre 3.19+1.77 1.54+2.82 -0.86+5.83 3.681 0.159
z -2.366 -1.521 -0.169
p 0.018* 0.128 0.866
Mean=SD.

NA: non affected side, Experiment Group 1: performed various lower extremity exercise using a swiss ball, Experiment Group 2: performed same exercise without swiss

ball, Control Group: general physical therapy.
*p<0.05.

Table 6. Changes in Fall Efficacy before and after training

Experiment Group 1 (n=7)

Experiment Group 2 (n=7)

Control Group (n=7)

Mean+SD Mean+SD Mean+SD g P
K-FES (score)
Pre 56.43+23.02 68.29+17.79 48.71+20.00 2.376 0.305
Post 42.29+22.89 58.14+19.35 43.14+17.94
Post-Pre -14.14+9.84 -10.14+£9.01 -5.57+4.28 4.073 0.130
z -2.366 -2.366 -2.214
p 0.018* 0.018* 0.027*
Mean+SD.

K-FES: Korean Falls Efficacy Scale, Experiment Group 1: performed various lower extremity exercise using a swiss ball, Experiment Group 2: performed same exercise

without swiss ball, Control Group: general physical therapy.
*p<0.05.
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