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Effects of Plank Exercises with Resistance of One-Sided Hip
Adduction on the Abdominal Muscle Thickness

JaeCheol Park, JinGyu Jeong

Department of Physical Therapy, Chunnam Techno University, Jeonnam, Korea

Purpose: The purpose of this study was to examine the effects of plank exercises with resistance of one-sided hip adduction on abdomi-

nal muscle thickness.

Methods: Thirty subjects were divided into a group that underwent plank exercises with one-sided hip adduction resistance (n=15) and
a group that underwent plank exercises only (n=15). Their changes in abdominal muscle thickness before the experiment (n=15) and
three and six weeks after the experiment were analyzed using a two-way repeated analysis of variance at a statistical significance level
of a=0.05. When there was any interaction between the time of measurement and each group, post hoc t-tests were conducted at a

statistical significance level of a=0.01.

Results: The results of the experiment showed statistically significant differences in the thickness of the rectus abdominis, internal
oblique muscle, and transversus abdominis, depending on the time of measurement and the interaction between the time of measure-
ment and each group (p < 0.05). Statistically significant differences were observed in the thickness of the external oblique, depending on
the time of measurement, the interaction between the time of measurement and each group, and variances between the groups

(p<0.05).

Conclusion: The results of this study indicated that plank exercises with resistance of one-sided adduction are effective for increasing
abdominal muscle thickness. The study's overall findings will likely be used as basic data for lumbar stabilization exercises and rehabilita-

tion treatment.
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Plank Exercises with One-Sided Hip Adduction
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Table 1. General characteristics of subjects

PUHG (n=15) PG (n=15) p
Age (year) 22.0£1.19 2341184 0.305
Height (cm) 172.8+5.04 176.4£511 0.169
Weight (kg) 67.9+11.73 76.4+14.24 0.713
BMI (KG/m?) 22.7+3.64 244+3.97 0.421

PUHG: plank exercise with unilateral hip adduction group, PG: plank exercise
group, BMI: body mass index.
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2, HjHPZYIZ 257 Het
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A, A7 Astol A §olg Aol 7t Slelekp <005). AR
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ZFo)7F GAATHp> 0.05). ARF2-4] B3} 65 F-of A PUHGS} PG| -+
Aol Al F-2J gt z}o]7} QA ATHp < 0.01)(Table 2, 3)(Figure 2).

Table 2. Comparison of trunk muscle thickness. (mm)
Pre 3weeks 6weeks Source F p
RA PUHG 9.95+1.40 10.69+1.21 11.66+£1.08 Time 48709 0.000**
PG 10.13+£1.66 10.17+£1.62 10.28+1.59 Time X Group 31.918" 0.000**
Group 1.23 0.277
EO PUHG 476+0.78 5.43+0.89 6.18+0.90 Time 41.735* 0.000**
PG 4.70+0.46 4.86+0.70 5.22+0.76 Time X Group 10.556** 0.000**
Group 4117 0.052
10 PUHG 7.64£1.14 859+1.33 9.53+1.35 Time 66.956"* 0.000**
PG 7.59+1.36 795+1.17 8.26+1.12 Time X Group 15.150%* 0.000**
Group 2216 0.148
TrA PUHG 3.32£0.36 4.05+0.47 4.85+0.54 Time 117.871** 0.000**
PG 3.45+£0.60 3.77£0.65 4.25+0.62 Time X Group 9.969** 0.001**
Group 1.806 0.190

RA: rectus abdominis, EO: external oblique, 10: internal oblique, TrA: transverse abdominis, PUHG: plank exercise with unilateral hip adduction group, PG: plank exer-

cise group, *p<0.05, **p<0.001, mean+SD.

Table 3. Post-hoc according to interactions of time and groups in PUHG and PG

After 3weeks? After 6weeks? t p

RA PUHG 0.74+£0.51 1.71£0.74 9.342 0.000**
PG 0.04+£0.22 0.15£0.34 2.904 0.012
t 1.001 2.771"
p 0.325 0.010'

EO PUHG 0.66+£0.27 1.41+£0.38 10.021 0.000**
PG 0.16+0.41 0.52+0.74 2.051 0.06
t 1.912 3.137°
p 0.066 0.004"

10 PUHG 0.94+0.84 1.88+£0.90 17.994 0.000**
PG 0.36+£0.39 0.67£0.61 4127 0.001**
t 1.396 2.789"
p 0.174 0.009*

TrA PUHG 0.73+0.34 1.52£0.42 14.107 0.000**
PG 0.32+0.30 0.80£0.46 6.915 0.000**
t 1.378 2.809"
p 0.179 0.009"

RA: rectus abdominis, EO: external oblique, 10: internal oblique, TrA: transverse abdominis, PUHG: plank exercise with unilateral hip adduction group, PG: plank exer-
cise group, adifference between pre and 3weeks, bdifference between pre and 6weeks, *p<0.05, **p<0.001, +post-hoc t-test p<0.01, mean+SD.
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Figure 1. Comparison of rectus abdominis and external oblique thick-
ness
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Figure 2. Comparison of internal oblique and transverse abdominis
thickness
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