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| Abstract |

Purpose: This study aimed to identify the effect of sling-applied plank exercise on the frequency, stiffness, and decrement of
the rectus abdominis and longissimus muscles of the trunk according to the stability of the base of support.

Methods: Thirty-three young adults volunteered to participate and were randomly assigned to one of three groups (SS, stable
support; LES, lower extremity support; and ULES, upper and lower extremity support) according to the stability of the base of
support. The muscular properties of the rectus abdominis and longissimus muscles during sling-assisted plank exercise according
to the stability of the base of support. were measured by using Myoton PRO (Myoton AS, Tallinn, Estonia). Statistical analysis
was performed MANOVA to determine the effect of sling-assisted plank exercise on the muscular properties of the rectus
abdominis and longissimus muscles according to the stability of the base of support. Post hoc analysis was conducted using
Bonferroni. The level of statistical significance was set at a = 0.05.

Results: When comparing the muscular properties, the muscle frequency and stiffness of the left rectus abdominis of ULES
were significantly decreased compared to that of SS (p < 0.05). In the measurement time, the muscle frequency and the muscle
stiffness of the right rectus abdominis increased significantly after the intervention (p < 0.05).

Conclusion: It was concluded that the more unstable the base of support (ULES), the higher the exercise strength, and the muscle

frequency and stiffness decreased on the rectus abdominis at rest.
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Fig. 1. Myoton PRO.
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Table 1. General characteristics of subjects (n=33)
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(Kim & Lee, 2019).
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Characteristics Group F p
SS (n=11) LES (n=11) ULES (n=11)
Mean+SD Mean+SD Mean+SD
Age (years) 19.734£2.00 20.73+1.68 20.27£1.10 1.03 0.37
Height (cm) 169.00+8.834 168.36+6.48 168.00+£11.24 0.03 0.97
Weight (kg) 61.78+9.56 63.54+10.19 66.81£16.28 0.48 0.62
Sex(man/woman) 6/5 6/5 6/5

SS; stable support, LES; lower extremity support, ULES; upper and lower extremity support, SD; standard deviation
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At Fofet Aol7t gl A= YERLTHp>0.05) (p<0.05). SHAI7IIAM = LEZ HijZ22Y 2%
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Table 2. The descriptive data on the muscular properties of the rectus abdominis of the trunk during plank exercise
according to the stability of the base of support

Rt Lt
Group Time F(Hz) S(N/m) D(D) F(Hz) S(N/m) D(D)

Mean+SD Mean+SD Mean+SD Mean+SD Mean+SD Mean+tSD

SS before 10.69£0.78  146.18+27.89 1.1540.18 11.84+2.86 159.27+39.18 1.20+£0.21

after 11.394£0.82  155.00+30.01 1.12+0.14 12.77+2.29 169.90+42.81 1.19+0.19

LES before 10.65£1.05  138.09+19.54 1.15+0.30 10.83+1.17 144.27+28.67 1.1140.21

after 11.15£334  151.09+21.38 1.14£0.31 11.29+1.49 153.00+31.98 1.12+0.20

ULES before 9.94+0.79 122.45+15.01 1.08+0.19 10.07+0.71 122.72+15.72 1.13£0.21

after 11.44+2.33 163.09+38.88 1.09+0.13 11.10£1.86 137.27+18.31 1.12+0.22

SS; stable support, LES; lower extremity support, ULES; upper and lower extremity support, Rt; right, Lt; left,
F; frequency, S; stiffness, D; decrement, SD; standard deviation

Table 3. The multivariate analysis on the muscular properties of the rectus abdominis of the trunk during plank exercise
according to group and measurement time

Type II Sum of

Squares df mean square F p Post hoc
F(Rt) 1.33 2 0.66 0.20 0.81
S(Rt) 736.48 2 368.24 0.51 0.59
D(Rt) 0.04 2 0.02 0.40 0.66
Group .
F(Lt) 34.80 2 17.40 4.96 0.01 SS>ULES
S(Lt.) 13188.21 2 6594.10 6.82 0.00° SS>ULES
D(Lt) 0.09 2 0.04 1.00 0.37
F(Rt) 13.36 1 13.36 4.06 0.04" Pre<Post
S(Rt) 7151.04 1 7151.04 10.08 0.00° Pre<Post
: D(Rt) 0.00 1 0.00 0.03 0.84
Time
F(Lt) 10.64 1 10.64 3.03 0.08
S(Lt.) 2108.01 1 2108.01 2.18 0.14

D(Lt) 0.00 1 0.00 0.00 0.95
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F(Rt) 3.08 2 1.54 46 0.62
S(RY) 3288.36 2 1644.18 231 0.10

Group”  D(Rt) 0.00 2 0.00 0.06 0.93
Time F(Lt) 1.02 2 0.51 0.14 0.86
S(Lt.) 96.75 2 4837 0.05 0.95

D(LY) 0.00 2 0.00 0.03 0.96

SS; stable support, LES; lower extremity support, ULES; upper and lower extremity support, Rt; right, Lt; left,
F; frequency, S; stiffness, D; decrement, SD; standard deviation
*; significant difference (p<0.05)

Table 4. The descriptive data on the muscular properties of the longissimus of the trunk during plank exercise according
to the stability of the base of support

Rt Lt

Group Time F(Hz) S(N/m) D(D) F(Hz) S(N/m) D(D)
Mean+SD Mean+SD Mean+SD Mean+SD Mean+SD Mean+SD
SS before 15.14+2.08 293.18+99.37 1.02+0.17 15.16+2.23 295.81£115.53  0.96+0.19
after 15.30+1.81 296.27+95.80 1.03+0.13 15.40+£2.26 294.54+112.50  0.98+0.18
UES before 14.67+1.34 259.27+66.02 1.09+0.24 15.04+1.67 263.45+71.08 1.07+0.29
after 15.01£1.64 266.27£72.21 1.11+0.22 15.4442.45 263.90+75.66 1.07+0.28
ULES before 15.27+£2.58 287.36+138.67 1.00+0.21 14.88+2.02 278.90£131.04  1.02+0.17
after 16.57+£3.10 312.45+131.71 1.00+0.24 16.50+£2.36 302.00£125.25  1.04+0.16

SS; stable support, LES; lower extremity support, ULES; upper and lower extremity support, Rt; right, Lt; left,
F; frequency, S; stiffness, D; decrement, SD; standard deviation
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