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| Abstract |

Purpose: The purpose of this study was to investigate the effects of plank exercises involving the contraction of the adductor
muscle of the hip joint on core muscle thickness and to propose an effective plank exercise method.

Methods: A total of 30 healthy young adults (17 males, 13 females) voluntarily participated in the study. The subjects were
randomized to the prone plank exercise with hip adductor contraction (n=10), the prone plank exercise (n=10), and the supine
plank exercise (n=10) groups. Muscle thickness measurements were taken prior to starting the exercise program and after
completing the program at the end of a 4-week period. The muscle thickness of the rectus abdominis (RA), multifidus (MF), external
oblique (EO), internal oblique (I0), and transverse abdominis (TrA) muscles were measured using ultrasonography. Each group
performed the stipulated plank exercise five times a week as follows: 5 sets of 20 seconds during the first week, 5 sets of 30 seconds
in the second week, 5 sets of 40 seconds in the third week, and 5 sets of 40 seconds in the last week.

Results: The three different types of plank exercises all showed significantly increased thickness of the RA, MF, EO, IO, and
TrA (P<0.05). Furthermore, changes in the thickness of both the MF and TrA were statistically more significant in the groups
that did the prone plank exercise with the hip adductor contraction and the supine plank exercise than in the prone plank exercise
group (P<0.05).

Conclusion: The study results suggest that the prone plank exercise with hip adductor contraction is a more effective method

for overall activation of the RA, MF, EO, 10, and TrA than the prone plank exercise and the supine plank exercise.

tCorresponding Author : Chang-Ho Song (chsong922@gmail.com)
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Fig. 3. Prone plank exercise.
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Fig. 4. Supine plank exercise.
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Table 1. General characteristics of subjects (N=30)
Variable A Group (n=10) B Group (n=10) C Group (n=10) p
Age (years) 21.44 + 1.42° 20.83 + 1.33 21.50 + 1.97 0.71
Body weight (kg) 64.36 £ 9.58 66.28 + 10.42 67.63 = 11.73 0.83
Height (cm) 168.11 £ 7.71 169.5 £ 11.85 168.6 + 10.27 0.96

*Values are expressed as mean + standard deviation.

A Group: prone plank exercise with adductor contraction, B Group: prone plank exercise, C Group: supine plank exercise
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Table 2. Comparison of rectus abdominal muscle thickness according to plank exercise (mm) (N=30)
A Group (n=10) B Group (n=10) C Group (n=10) P
Pre 10.28 + 1.89° 10.36 + 2.56 8.87 + 2.38 0.42
Post 11.57 £ 1.51 12.13 + 2.57 10.32 + 2.69
Post-Pre 1.29 + 0.85 1.77 £ 1.05 1.46 + 097 0.36
p 0.00%* 0.01%* 0.01*

*Values are expressed as mean + standard deviation, *p<0.05, **p<0.01
A Group: prone plank exercise with adductor contraction, B Group: prone plank exercise, C Group: supine plank exercise

Table 3. Comparison of multifidus muscle thickness according to plank exercise (mm) (N=30)
A Group (n=10) B Group (n=10) C Group (n=10) p
Pre 1.99 + 0.57* 1.79 + 0.57 1.95 + 0.46 0.51
Post 2.66 + 0.49 2.11 + 0.79 2.78 £ 0.56
Post-Pre 0.67 + 0.21 0.32 £ 0.22 0.83 = 0.37 0.01*
P 0.00%* 0.02* 0.00%* B<A,C

*Values are expressed as mean % standard deviation, °post-hoc, *p<0.05, **p<0.01
A Group: prone plank exercise with adductor contraction, B Group: prone plank exercise, C Group: supine plank exercise

Table 4. Comparison of external oblique muscle thickness according to plank exercise (mm) (N=30)
A Group (n=10) B Group (n=10) C Group (n=10) p
Pre 470 £ 0.94° 425 £ 1.53 429 + 1.50 0.76
Post 545 + 0.79 6.25 £ 1.69 596 + 1.84
Post-Pre 0.75 + 0.81 1.99 + 1.31 1.67 = 1.29 0.40
14 0.02* 0.01* 0.03*

*Values are expressed as mean + standard deviation, *p <0.05,
A Group: prone plank exercise with adductor contraction, B Group: prone plank exercise, C Group: supine plan exercise
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£ ATNY QuY EY LEIF) WS BOT Sl thE 289 wWals umsk A5l
5 TR JEY S99 5 0F W HIERE oF5HA| o] Fo]x]| a1l Qlt). Vera-Garcia 5(2014)2 541
YA ATl KT Aot AATHE005)  obyst 2FES 2R MYk Bie] Tgo
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Table 5. Comparison of internal oblique muscle thickness according to plank exercise (mm) (N=30)
A Group (n=10) B Group (n=10) C Group (n=10) p
Pre 7.60 + 2237 6.99 + 2.26 6.28 + 1.37 0.48
Post 8.61 £ 1.93 9.62 + 3.79 7.24 £ 1.86
Post-Pre 1.01 £ 0.92 2.62 £ 1.70 0.97 £ 0.83 0.30
p 0.01* 0.01* 0.04*

*Values are expressed as mean =+ standard deviation, *p<0.05,
A Group: prone plank exercise with adductor contraction, B Group: prone plank exercise, C Group: supine plank exercise

Table 6. Comparison of transveres abdominis muscle thickness according to plank exercise (mm) (N=30)
A Group (n=10) B Group (n=10) C Group (n=10) p
Pre 4.07 £ 0.85° 3.36 £ 0.76 3.95+ 0.95 0.29
Post 597 £ 0.79 4.14 + 0.80 6.14 £ 1.71
Post-Pre 1.90 + 0.84 0.79 + 0.69 2.16 £ 1.13 0.01%*
P 0.00%* 0.04* 0.01* B<A,C’

*Values are expressed as mean % standard deviation, °post-hoc, *p<0.05, **p<0.01
A Group: prone plank exercise with adductor contraction, B Group: prone plank exercise, C Group: supine plank exercise
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