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The Effects of 3-Dimensional LLumbar Stabilization Exercise have
an effect on the improvement of pain and static or dynamic
balance ability in 20's age group with Low Back Pain
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'Department of Physical Therapy, Eulji University
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<Abstract>

Purpose : The aim of this study is to compare and assess the effects of lumbar stabilization exercise on the
balance ability of young college studets with low back pain after having performed spinal stabilization exercise
by using 3-dimensional air-balance system and gym ball.

Methods : The subjects of this study were 34 low back patients in their early twenties. They were divided into
two groups: 3-dimensional lumbar stabilization exercise group(N=17) and gym ball lumbar stabilization exercise
group(N=17). The period of the intervention was for five weeks. VAS(Visual Analogue Scale) for pain test,
ODI(Oswestry Disability Index) for ADL limitation test, Tetrax system for static balance test, and Air-balance
system 3D for dynamic balance test were used as evaluation tools for this study.

Results : Pain showed significant decrease in both groups after having performed the experiment, but ADL
limitation of the groups did not show any remarkable difference between before and after the experiment.
Dynamic balance ability in the 8-directional angle comparison test significantly increased in all directions except
for the backward, left-backward, and right-backward directions. As for dynamic balance ability in the
8-directional postural test, 3D exercise group showed statistically significant reduction in every direction while

gym ball exercise group did not(p<.05). However, when it comes to static balance ability in the weight
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distribution and stability test, there was not significantly change between pre and post test in both groups.

Conclusion : This study shows 3-dimensional lumbar stabilization exercise is more effective in the lumbar

stabilization of coordinated movement than gym ball exercise, which may imply that 3D air-balance system can

be used for the therapeutic treatment of body imbalance for patients with low back pain.

Key Words : Low back pain, Lumbar stabilization exercises, Balance ability
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Table 1. Exercise program and time

Subjects Method Time(min)
_ Warm up Exercise 5
3pLsEG  Air balance Main Exercise 20
system
Finish Exercise 5
Warm up Exercise 5
GBLSEG Gym ball Main Exercise 20

Finish Exercise 5

3DLSEG; 3-dimensional lumbar stabilization exercise group
GBLSEG; gym ball lumbar stabilization exercise group
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Fig 1. 3-Dimensional lumbar stabilization exercise
in forward direction
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Fig 2. Tetrax Interactive Balance System
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Table 2. General characteristics of subjects

3DLSEG GBLSEG Y
(n=17) (n=17)
male 6(35.3) 6(35.3)
Sex
female 11(64.7) 11(64.7)
Age(year) 21.59£1.80" 21.35£2.21 340
Height(cm) 164.99+7.93 165.1246.53 -.050
Weight(kg) 56.51+11.71 57.0849.82 -.156
Duration(mon) 12.41+11.80 13.76+13.75 -.308
Both 58.5 47.1
LBP Left 17.6 11.8 120
Site Right 235 17.6 '
Etc 23.5
Sitting 529 58.8
ADL T ing 294 11.8 208
limitation
Standing 17.6 29.4

*Mean+SD, 3DLSEG: 3-Dimensional Lumbar
Stabilization Exercise Group, GBLSEG: Gym Ball
Lumbar Stabilization Exercise Group

*p<.05

7} 58.8%, GBLSEG7} 47.1%= 7V¢ weron, &
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Aol olatzaka) mS=slth7ia)el, 7184, 2008).

Table 3. Comparison of VAS and ODI between
3DLSEG and GBLSEG

3DLSEG  GBLSEG t p
VAS pre-post -9.12+13.77* -8.00+8.03 .289 .774
ODI pre-post -1.88+4.97 -2.59+5.09 -.409 .685
*Mean+SD, p<.05

A THp>.05).
Forward, Left, nght, Left-Forward, nght-Forwardoﬂ
A F A 2E 29 A0 s} AF Fol mE

BAH o= feleiAl S/ BTH(p<.05)(Table 4).

Table 4. Comparison of dynamic balance ability in
the 8-directional angle between pre-test
and post-test in both group

Group Pre-test Post-test t p
3DLSEG 26.59+7.64" 31.76+6.99 -3.639 .002
F GBLSEG 24.18+5.09 26.41+5.11 -2.183 .044
3DLSEG 19.88+8.37 19.94+7.90 -203 .842
i GBLSEG 19.41+6.96 19.24+5.73 .176  .862
3DLSEG 17.94+6.05 25.82+5.82 -6.742 .000
b GBLSEG 18.18+4.16 20.47+5.36 -3.115 .007
3DLSEG 19.18+6.57 26.00+£5.88 -6.228 .000
R GBLSEG 19.18+5.85 21.18+4.52 -2.828 .012
3DLSEG 22.82+6.15 28.71+5.62 -6.214 .000
o GBLSEG 22.06+6.74 23.88+6.02 -3.395 .004
3DLSEG 23.12+47.45 29.24+6.20 -4.716 .000
RF GBLSEG 21.82+6.66 24.53+5.90 -2.623 .018
3DLSEG 18.88+9.69 18.82+8.91 .174 .864
LB GBLSEG 18.82+6.82 19.24+6.49 -876 .394
RB 3DLSEG 18.94+8.26 19.24+7.84 -1.045 311

GBLSEG 18944540 18.35+£5.71 1.768 .096

*MeantSD, F: forward, B: backward, L: left, R: right,
L-F: left-forward, R-F: right-forward, L-B: left-backward,
R-B: right backward

p<.05
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dx= g Aol nHlste] 23 2 4
S71E B3t (p>.05)(Table 5).

Table 5. Comparison of dynamic balance ability in
the 8-directional postural test between pre-
test and post-test in both group(%)

Group Pre-test Post-test t p
F 3DLSEG 71.00+17.97" 83.06+15.39 -4.489 .000
GBLSEG 71.29+12.18  78.18+11.92 -1.821 .087
3DLSEG 48.35+21.55 65.41+18.86 -3.693 .002
B GBLSEG 55.29+2333  55.76£25.00 -.132  .896
L 3DLSEG 58.18+22.86  69.76+16.09 -3.034 .008
GBLSEG 60.59+79.01  66.06+13.52 -1.043 .312
R 3DLSEG 56.88+21.55  75.06+12.85 -4.333 .001
GBLSEG 52.41+18.77 58.47+16.94 -1.620 .125
LF 3DLSEG 55.71+21.32  71.76+13.55 -4.307 .001
GBLSEG 66.53+10.27 68.76£7.66 -.809  .430
RF 3DLSEG 57.24+17.16  69.88+13.77 -4.155 .001
GBLSEG 62.35+10.35 66.76£8.00 -1.370 .190
LB 3DLSEG 50.76+28.14  74.00£14.40 -3.810 .002
GBLSEG 56.65+20.24 60.29+11.67 -.894 385
RB 3DLSEG 45.82+20.96 64.82+17.00 -5.129 .000
GBLSEG 55.88+20.71  59.06+13.80 -.756 .46l

*Mean+SD, F: forward, B: backward, L: left, R: right,
L-F: left-forward, R-F: right-forward, L-B: left-backward,
R-B: right backward

p<.05

T T IHAAAE oY B2 AR
= A% Az Fol Wsks 9otip<0.05) A

Table 6. Comparison of weight distribution and
stabiltest with eyes open standing posture
between pre-test and post-test in both

groupity
Group Pre-test Post-test t p
3DLSEG 4.99£2.50" 53142.65 -462 .650
WoI GBLSEG 5.39+2.54 4.79+2.55 877 393
3DLSEG 12.23+2.57 13.34+4.23 -1.103 .287
ST GBLSEG 13.05+4.26 14.59+5.33 -1.042 313

*Mean+SD, WDI: Weight Distribution Index,
ST: Stability
p<.05

fol
_@_

Aol B33} 5

2
et

A2 45 Pl HH=
el "glojubz] egka, gL ek d ke
Z7= BATh(p>.05)(Table 6)

Table 7% o] =& & 7|HAAIAME A3}
© HE S Holn ATt A A

frelgt zfo]& nolA] Lrhp>.05).

Table 7. Comparison of weight distribution and
stability test with eyes close standing
posture between pre-test and post-test
in both group

Group Pre-test Post-test t P
3DLSEG 5.06+3.27" 4.64£2.36 443 664
WhI GBLSEG 5.34+2.92 4.78£2.92 597 .559
3DLSEG 16.42+5.27 17.87+£7.77 -928 .367
ST GBLSEG 17.94+6.76 18.26+7.07 -232 .819

*Mean+SD, WDI: Weight Distribution Index,
ST: Stability
p<.05
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