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The effect of wall squat exercise according to the difference in the support
surface on the muscle thickness and balance of the trunk

Jin Gyu Jeong, Ph.D., P.T. -

Jae Cheol Park, Ph.D., P.T.

Dept. of Physical Therapyrsity Chunnam Techno University

Abstract
Background: The purpose of this study is to inves-
tigate the effect of wall squat exercise according to
the difference in the support surface on the thickness
change of external oblique, internal oblique and trans-
verse abdominalis of the trunk muscles and the
change in distance of center of pressure when the
eyes are opened and closed.
Design: Randomized controlled trial.
Methods: The subjects were 26 healthy adults, 18
males and 8 females. The composition of each
group using the single-blind method was 13 peo-
ple in the unstable side wall squat exercise group
and 13 people in the stable side wall squat ex-
ercise group. Experimental measurements were
divided into before, 3 weeks, and 6 weeks after
the experiment, and changes in muscle thickness
and balance were confirmed. Muscle thickness was
measured using ultrasinic, and static balance change
was measured using Bio-rescue.
Results: There were significant differences in the
thickness changes of external oblique, internal obli-

que and transverse abdominalis according to the wall
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squat exercise method by period and in the inter-
action between the period and the group (p<0.05).
As a result of the post-hoc analysis, there was a sig-
nificant difference in the change between the two
groups in external oblique muscle after 6 weeks.
And there was a significant difference in the distance
of the pressure center between eyes open and closed
eyes (p<0.05).

Conclusion: In terms of instability, wall squat ex-
ercise was positive for changes in trunk muscle
thickness. It suggests the possibility of using it for

trunk muscle strengthening training in the future.

Key words: Balance, Thickness, Trunk muscle, Wall

squat.
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I. A

A7k ghs SleliA e At AA] s8o] sk AlA 58 fAE 5954 S S sAS Fhe
t] F Qs @ A4o]thSong? Kim, 2002). A EolA= 5HAR] S5 A8l 29 Vs $d% HyYTH, 55
+50] e Qe FHE o] &atal Sty wEole 23 vyl Ve d SAYY wEe S FASE
v Rl Zap vl SEl ) vl 7h R o] Qlnh o] Edh 52 2 o o] R EEE ARk Bt FFEke] AR
= Aojstal 559 oS S 718l (Moreno-De-Luca -, 2021) F4918 S 7H4A7] 1(Kato 5, 2019) <354
A 52U 715& 7Fs oAl $hok(Standaert ‘5, 2008). 1HEE AR A5 flEiM Yt HE 258 I
Hosith 55 S5 559 A 3 2 o] FA 9 /P ol A (AN &, 2003) el
FEFE vHTE #P S A oy 7138 sEo] BQsHAN 55 the] L% F Qs witel 5 As)

352 v
2 98] YAIAE ATES 2 £ES o] $5k7 AUk AFEE BEI} el

ayHor 8o wks 9% FF O F(Lee 5, 2016) WrildlZe, doielRe, wiES, HAFART
(Escamilla &, 2001)8] &5 F7F AlA 4L 58S 7FsshA ob &8 A5 A om AT
(Schoenfeld, 2010). 34| ¥F o] ef gt &2 A5 A A AR Ql8l] &g sk A7} wAlstar &g e 75 7
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ARgol Al oltt,

ol So] ofd © = "o T 7o) AAG= 9 AFAE
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FIME ZAe Fof Aol Fofalih thaAl B W WY S(single-blind test)S ©] 83+ An|¥ 7]
A

215 Aeste] Bebgdd € AFE 5 H(unstable with wall sqaut exercise group; UWEG) 137, 2Hgw 9 AHAE
+& & (stable with wall sqaut exercise group, SWEG) 137 © 2 733t %2 A7)+ A& A7 (Moon 5,

2014)E A= G*power3.1(Heinrich Heine University Dusseldorf, Germany)(Faul &, 2009)E ©]&a ¥} =17]
FE(a=0.05), HHH(1-B=090)= 2L F 247g0] A HSNT D=HE 10%E Lefste] 7 L
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439 AEE SPSS 19.0(SPSS Inc., Chicago, USA)E o] &alo] A8t 1, thaxt A xS gee s
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7 Ak (two-way repeated ANOVA)= ©] 889151 a=0.05% SISIT. Al7] ¢k w3t Fozi-go] gl 45 A
U Ashs Ol gEE -7 (paired ttest)S BT T 7 WBkE S EE -7 (independent ttest) S 3+
[Z 275 Z917] 938 a=0.01Z 3}A}.

A7 3}

< =lES
AT EeHdH € AFE sl Folst diidabs @Rt 91, oz 4o ® it A% 172.61+£7.92cm,
T A 23.9202.06M), i EHA 72.38+13.76ke0] Tk HIW B AHE o] Fol g A WAt 91,
o2} 4T 0 7 ot AAE 171.07+7.93cm, B AH-S 24.84+2.304], B FFA 70.30+£12.71kg O 2 LFERE O
tAFAbe] elubA EAj e thes 7+th<Table 1>,

Table 1. General characteristics of subjects (N=26)

UWEG (n=13) SWEG (n=13) p
Gender (M/F) 9/4 9/4
Height (cm) 172.61£7.92° 171.07+7.93 0.485
Age (years) 23.9242.06 24.84+2.30 0.632
Weight (kg) 72.38+13.76 70.30+12.71 0.114

*MeantSD, UWEG=unstable with wall sqaut exercise group; SWEG=stable with wall sqaut exercise group.

2. HiEiZEIZ ol i H}

% AFE 5 Wl hE winpul ] A Wskes AZEA AT S 21 s Al A fe SUHE
I(p<0.05), 73+ W3loll A= 723t 2Fo] 7 LA Tthp>0.05). F st W W3kl Al UWEGS}F SWEGOA 65 F-of]
o 43& 2to] 7} Q11 a(p<0.05), gk 7F zfololl A 65 Fo 23k 2}o]7t 1 ATHp<0.05)<Table 2, 3>.

Table 2. Comparison of muscle thickness (mm)

Pre 3weeks 6weeks Source F P
UWEG 4.75+0.73° 5.384+0.95 6.19+0.91 Time 72.969 0.000**
EO TimexGroup 14.362 0.000%*
SWEG 4.49+1.34 4.81+1.45 5.09+1.26
Group 2.142 0.156
UWEG 5.58+1.67 5.97+1.71 6.48+1.65 Time 36.458 0.000%*
10 TimexGroup 5.383 0.012*
SWEG 5.42+1.67 5.524+1.62 5.79+1.51
Group 0.447 0.510
UWEG 4.41£2.09 4.63£1.83 5.324+2.06 Time 51.100 0.000**
TrA TimexGroup 5.699 0.010*
SWEG 4.28+1.86 4.51+1.89 4.78+1.85
Group 0.123 0.729

Mean£SD, *p<0.05, **p<0.001, EO=external oblique; IO=internal oblique; TrA=transverse abdominis; UWEG=unstable with wall
sqaut exercise group; SWEG=stable with wall sqaut exercise group.
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Table 3. Intra-group changes and inter-group changes

After 3weeks® After 6weeks® t 14
UWEG 0.63+0.50" 1.44+0.58 8.861 0.000%*
SWEG 0.31+0.36 0.60+0.34 6.248 0.000%*
Fo t 1.189 2.535
p 0.246 0.018
UWEG 0.38+0.15 0.89+0.19 16.070 0.000%*
SWEG 0.10+0.33 0.37+0.52 2.549 0.026
0 t 0.674 1.095
p 0.506 0.284
UWEG 0.22+0.87 0.91+0.42 7.757 0.000%*
SWEG 0.23+0.30 0.49+0.35 5.083 0.000%*
TrA
t 0.159 0.712
) 0.875 0.484

"Mean+SD, °Difference between pre and 3weeks, “Difference between pre and 6weeks, *p<0.05, **p<0.001,
EO=external oblique; IO=internal oblique; TrA=transverse abdominis; UWEG=unstable with wall sqaut exercise
group; SWEG=stable with wall sqaut exercise group.
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4 AFE &5 W wE a7FE e T Ashs Al7EA, A7) 9 3t e g gol A ol e ST BSl
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5. = LI Y Y SH 0| 7HE[9f Hg}
g A olF 7g ®sks Ao % T7F B3 A(p<0.05),
A1 T3 At 23 Rstel M= ol @ 2ko]7E fIATH(p>0.05)<Table 4>.
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Table 4. Comparison of balance (cr)

Pre 3weeks 6weeks Source F )4
UWEG 15.96+4.11% 12.2543.61 7.23+2.23 Time 24.630 0.000**
EO TimexGroup 1.890 0.162
SWEG 15.86+11.31 14.96+9.58 10.86+7.64
Group 0.644 0.729
UWEG 21.24+5.88 13.52+3.08 8.93+2.22 Time 19.224 0.000**
EC TimexGroup 2.039 0.153
SWEG 19.58+7.44 15.73+£6.94 13.08+7.33
Group 1.048 0.316

*MeantSD, *p<0.05, **p<0.001, EO=Eye open, EC: Eye close; UWEG=unstable with wall sqaut exercise group;
SWEG=stable with wall sqaut exercise group.

=
g AFAE o el e A o A ol A ®dhkes AVPECA {d S7F B3la(p<0.05),
AZ19k w3t Ao Ag I R kel fefd Aol 7 /1IEH(p>0.05)<Table 4>.

2 AT BHd @ AFE £53 el 8 AAUE E0] A% A BE 28 T 3
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