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Effect of an Unstable Surface Exercise Program using
Kettlebells on the Ankle’s Muscle Activity and Balance in
Middle and High School Baseball Players
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Objective: To identify the effect of unstable surface kettlebell exercises on muscle activity and balance in middle and high school
baseball players.

Design: Randomized controlled trial.

Methods: The participants were 29 middle and high school baseball players (Unstable surface kettlebell exercises group, USKE:
15; Stable surface kettlebell exercise group, SSKE: 14). The players in the USKE group performed kettlebell exercises for 60 mins
on a stable surface thrice a week for 6 weeks, and the return rack was solidified on a stable surface in the same way as the
experimental group. Before and after the experiment, the participant’s muscle activity of the tibialis anterior and soleus was
measured. In addition, the participant’s balance was evaluated by measuring the distance moved from the foot’s center of pressure
(COP). The paired t-test was used to compare groups before and after the experiment. The independent t-test was conducted to
assess differences in the degree of change between the two groups before and after the experiment.

Results: Compared to the SSKE group, the USKE group showed significant differences in the muscle activity of the tibialis
anterior and soleus and the balance with the eyes open and closed.

Conclusions: The players in the USKE group showed a significant difference in muscle activity and balance than in those in the
SSKE group. Thus, effectively including an unstable surface in the kettlebell exercise program will help improve physical function
in athletes and people with musculoskeletal disorders.
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Table 1. General Characteristics of Participants (n=29)
Characteristics USKE group (n=15) SSKE group (n=14) P

Age (years) 16.91 (1.22) 16.20 (1.48) 0.243

Height (cm) 178.64 (4.27) 180.90 (7.58) 0.627

Weight (kg) 82.64 (9.45) 84.90 (11.56) 0.404

BMI (kg/m?) 25.79 (2.16) 25.77 (2.12) 0.982

The values are presented mean (SD)

USKE: Unstable surface kettlebell exercise, SSKE: Stable surface kettlebell exercise, BMI: Body mass index
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Table 2. Comparison of muscle activity (n=29)
Muscle USKE group (n=15) SSKE group (n=14) t(p)
Pre 49.03 (7.41) 52.60 (4.99) —1.279 (0.216)
Tibialis anterior ~ Post 65.29 (11.04) 60.45 (8.81)
(%MVIC) Change 16.25 (8.81) 7.85 (7.96) —2.394 (0.027")
t(p) —6.060 (<0.001°) —4.891 (0.0017)
Pre 31.22 (6.06) 29.44 (5.85) 0.681 (0.504)
Soleus Post 42.18 (9.24) 35.32 (6.88)
(%MVIC) Change 10.96 (4.88) 5.88 (2.33) 2.994 (0.007" 1)
t(p) —7.447 (<0.00177) —6.986 (<0.001°)

The values are presented mean (SD)

USKE: Unstable surface kettlebell exercise, SSKE: Stable surface kettlebell exercise

*: significantly different within group (": p <.05,

" p<.01,

™ p<.001)

T significantly different each group (T: p<.05, T p<.01, LARF p<.001)
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Table 3. Comparison of balance (n=29)
USKE group (n=15) SSKE group (n=14) t(p)
Pre 13.00 (3.35) 12.49 (2.61) 0.391 (0.700)
Eye open Post 7.90 (2.04) 10.66 (2.45)
(cm) Change —5.10 (3.21) —1.83(2.23) —2.732(0.013T)
t(p) 5.019 (0.00177) 2.715 (0.022)
Pre 17.36 (4.74) 14.55 (3.90) 1.485 (0.154)
Eye close Post 7.59 (3.06) 12.61 (3.45)
(cm) Change —9.77 (3.32) —1.94 (2.13) —6.501 (<0.000" ")
t(p) 9.318 (<0.001**%*) 3.009 (0.0137)

The values are presented mean (SD)

USKE: Unstable surface kettlebell exercise, SSKE: Stable surface kettlebell exercise

*: significantly different within group (*: p <.05,

" p<.01,

" p<.001)

T, significantly different each group (T: p<.05, T p<.01, Trt. p<.001)
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