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The Effect of Unstable Support Surface Plank Exercise on Flexibility,

Abdominal Muscle Thickness and Pain in Chronic Low Back Pain
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Abstract

Background: The purpose of this study was to investigate the effect of Plank exercise on unstable support
surfaces on flexibility, abdominal muscle thickness and pain in patients with chronic back pain. Design:
Randomized controlled trial. Methods: This study was performed on 16 patients with chronic back pain of
OO military unit. Sixteen subjects were randomly assigned into two groups, an upper extremity trainer group
(group I, n=8) and a lower extremity trainer group (group II, n=8). The subjects in group I carried out
Flank exercise applying the stability trainer to their upper extremities and ones in group II carried out the
same exercise applying the stability trainer to their lower extremities for 4 weeks. In order to ascertain the
difference between two groups, flexibility, abdominal muscle thickness and pain were measured before and
after the exercise. The flexibility was measured by sit and reach test, the thickness of the abdominal muscle
was measured by using ultrasonic imaging equipment, and the pain was measured by the visual analogue
scale. A paired t-test was utilized to compare changes in pain, abdominal muscle thickness and flexibility
before and after flank exercise on unstable support surfaces. Analysis of Covariance (ANCOVA) was per-
formed for ascertaining the significant differences between groups. The significance level was set by a=.05.
Results: 1) The flexibilities of two groups were increased after the exercise (p<0.05). 2) In both groups, the
thicknesses of rectus abdominis, external oblique abdominis, internal oblique abdominis, and transverse ab-
dominis were all increased after the exercise (p<0.05). 3) The pains in both groups were decreased after
the exercise (p<0.05). 4) In the comparisons of two groups, there were no differences in the flexibility,
thickness of external oblique abdominis, internal oblique abdominis and transverse abdominis and pain

(»>0.05). Whereas only thickness of Rectus abdominis was larger in the group I than in the group II
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(»<0.05). Conclusion: Plank exercise on the unstable support surface for 4 weeks resulted in increased flex-

ibility, abdominal muscle thickness and pain reduction in patients with chronic back pain. Therefore, it is

considered that performing flank exercise on the unstable supporting surface is suitable for the reduction of

the pain in patients with chronic back pain. However, in this study, it is considered that continuous and di-

verse studies are needed because there was not a large difference between the groups when the upper or

lower limbs are provided unstable support surfaces.
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1"” 1. Plank exercise w1th applymg stability trainer to upper extremlty

1"” 2. Plank exercise w1th applying stability trainer to lower extremlty

& ZRA AAlell A F WS Stability Trainer ol |1 FTh(Gettman, 1988).
AA A7) W oz ANSITHaY 1, 2).

[\"]
~

<5 7 SA

Troll A S i zkE e up/erE bl
Ag 5437 A8l o3 A
GIQ 5 Pro, GE Medical systems, USA)E A&

&
e
r (]
ol
ot
Ry
RS
=)
b
-
r

-

S AAES AFsr] $18] Stability
Trainer(Theraband, USA)E  AF&3sISith. A7)

Ip
N
S ™ e or

@
t
&)

36.83cm x  20.32cm x 4.45cm ©|t}. 31, 7.5MHz A8 &FALE o] &3sfe] 223 JA4k
= st 5488 A s Fol7] S & W

3. S BT A7 SAHS sion, A B
HEE S3F A 44 vlo] @ v =ul S wbA] i 5 5}

1) Fdd 54 WL, Ao R SAHFAE FASt] FAF-9l
fradel SAL gkl Ao R 7 (sit WHESAg o] ks st SRtk Hgh v -] ofuks
and-reach test)'3'H o2 ZHUE A-8-3to] Z743}9] Zo]7] 98] WEv|e} T FAfolo| AS T3] L
THk-117, Alo] AL =41 Korea). ©] WS F+ 2 siom, 4o d¥AdS fl& wW3rE SHES
TAE Boal e semA T Wy Sl grol, of A o' FAISIA AL, 7 578 A 25 AAA
T EEs Boal Evbes HA A4 ko s w3l = oFTeY PR E SFSitH(Ferreira$}
th 54 Al g W 550 wEE wiAlsk e Hodges, 2004). tI7dAE-2 o] ¢hel w223 2 )
H, o R ¥ w Hye 7 & /‘]'C’]"ﬂ AA B == 7hRE, PR a2 FAIE ERlst] 9l E)
A8 el 23]o] 24 7HE de] ¥ AgE em %ﬁx}/‘ﬂl‘ 55 YA e AAlela e
2 S48 o7 FX7F 55 57t Tr°ﬂ§} s 2 90°, YHIHEL 50°F o] FA stk Eee] A%




28 WIEE X & 78H3] 4] Vol.26, No.3, 2019. 12. 31

I A izt ze] FAE7] Wil o5 A&}
Aef Il mhH A He GakS 238F thHodges

9} Gandevia, 2000). 22 H] 252 FAZH A ol
ATFENA v 72 A, D= AA, ek ZA,
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3 1. The general characteristics of the subjects

Variables I (n=8) I (n=8)
Age (year) 23.0010.75° 21.88+1.64
Weight (kg) 74.50%£8.43 67.80%£5.41
Hight (cm) 174.19x2.83 171.64+6.06
BMI (kg/m?) 24.55+2.62 23.05%+1.96

*MeanzStandard Deviation, I =Stability trainer applied to upper extremity; SAUE, II=Stability trainer applied to

lower extremity; SALE, BMI=Body mass index

4. AEEA

2o AFA SA | AE #h2 SPSS(Statistical
Package for Social Science) Windows version 12.0 &7
Z2age olgdle] BAsdnt Zze Azt
Kolmogorov-Smirnov A& %= A8 o]-&ato] 14

e AN dst JTREE ekl 53 L

D O =

AABIAT 5 A3 $o] wistE dolry] 98 of
X - (paired t-test)S HAISHG oM, HE 1H
A ol vlals 98] 3 EihtA (Analysis of

I~Z O

Covariance; ANCOVA)S- AAI3F3 AL, 9 52 «a

=0.05% 3}}.

A3t A% Fel ~epdEE Ed
2 23.00+0.75A4, thelo] ez
3 Fehe 21.88+1.6440 0]t} Ht
Bl Efolys A&g ek
74. i, thejo] e EE EdolyE 4
Rl é‘i‘r 67.80+5.41kgo] T 4t 7] ol ~Ed
ZE EdolyE A&3 JS 174.19+2.83cmo] 1L,
2edEE]  EfolvdE AH&3 Hd
171.64£6.06cm®| T}, Bt MAQFA| = ol 2H)
H2lE] Eglolys #83 S 24,5542 62kg/m20]
AL, ol ey EdelyEs AE3 Pk
23.05+1.96 kg/m2o| <3 1>,

22 E
Hl oA FAE A 0= Fol gk xfol 7} A Thp<0.05)
<3 2>

2) A Ul et &5 A% v

ol 2~y EgolyE &gt Hat v
g E EfolyE 483 Jd ¥ % A%
Hl oA FAEA o= Fol gk xfo] 7} A Thp<0.05)
<3 2>

4 483 ekt v

supeE] EdoluE H88 WU BE 8% A-F
Blel A B 02 fe)d Ahol7t AATHp<0.05)
<3 2>

4 A w2 % AF uw

2ol e EdlolyE A&7 fdy} vl
2 e EfeldE 483 A 5 5 A
Blmel A BAH 02 fe)d Ahol7t AATHp<0.05)
<3 2>

5) A% Ul dkzzel £ A%

g epaele] EdeluE 443 Hast vl
of epaelE] EelolUs A 8% P BF $F A
F EaelA] BASHOR feld Aolrt gl

(p<0.05)<I. 2>,
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3 2. Comparison of flexibility, thickness, and pain before and after exercise for each group

Group Pre Post t
o SAUE 4.00%5.18? 6.50+5.11 —5.408
Flexibility
SALE 7.63£8.18 10.75%8.29 —7.999
. SAUE 1.2940.20? 1.47%0.18 —6.027
Rectus abdominis
SALE 1.284+1.21 1.37%£0.11 6.089
. SAUE 0.36%0.67% 0.43%0.46 —5.715
External oblique
Thick SALE 0.37£0.05 0.44£0.07 —10.874
ieness , SAUE 0.85%0.17a 1.0040.12 ~6.618
Internal oblique
SALE 0.81£0.18 0.94%+0.19 —8.332
o SAUE 0.43%0.06% 0.51£0.06 —10.013
Transverse abdominis
SALE 0.40£0.07 0.49£0.08 —6.967
Pa SAUE 5.19£1.46% 1.50+1.07 6.089
ain
SALE 4.00£1.22 0.50£0.53 6.800

*MeanzStandard Deviation, SAUE=Stability trainer applied to upper extremity, SALE=Stability trainer applied to
lower extremity

6) At Ul A7 S5 HAx &5 -5 v IV, 11 %
ol e e Egolys #1835 Jutat vheol
gl glE EdolvE 483 I BT 5 A% A= WY ETEA A HEUAS &F
Hl Lo A SAEA 02 {015k 2ol 7F QLA TH(p<0.05) Z 3Rl S8 $5S AA & u Z3 ol 7}
<% 2> 7} Bebd gt A AW Aste] $hate] f<1Ad, u &
Fo] FA B gl owet FaFS mx|=A el i3l
3. 5 %ol mE ek 7k v gdotr x} kAT FEEFRAES AT nEH
A5l = 4 M, - AVIA =, 53R 5, v
5 A-Fo M2 FF, < A, A8 Jd 1k A, +EAE Fo] T2 AN 5, 1989;
HetE vagt Ad= ohad grh vt ARt Maigne, 1996; Patel 5, 2000) 3 oll= Ak oF4, B
ol 2~eE] EFolyE A8g FetollA fols) z7], ARl AVIA R, 259A 5", A7IASF A=,
A=A YR 31(p<0.05), 52, slupgul, w48 4 7teeE, B AR, v T FEAQl A
&, W7EE, FAd A= FASH o R fofg A} 5 Az wAE AL A GEoRe] 7)<

ol5 HolA| WFUTHp>0.05)<3k 3> 79 A TTome] Jgs 1] 9

3% 3. Comparison of between the group

SS df MS F
Flexible 1.586 1 1.586 1.149
Rectus abdominis .031 1 0.031 8.761
External oblique abdominis .000 1 0.000 0.128
Internal oblique abdominis .003 1 0.003 0.912
Transverse abdominis .000 1 0.000 0.288
Visual analogue scale 3.199 1 3.199 4,160
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