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Abstract

Purpose : Low back pain (LBP) is reported as a risk of experiencing musculoskeletal disorders due to muscle stiffness and
hypokinetics. The lumbar spine in an unstable state causes imbalance and lumbar instability. Therefore, This study examined the
effects of lumbar stabilization exercise and self-complex exercise program on pain, function, psychosocial level, static balance
ability, and transverse abdominal muscle (TrA) thickness and contraction ratio in patients with lumbar instability.

Methods : The design of this is a randomized controlled trial (RCT). Twenty-six LBP patients participated in this study.
Screening tests were performed and assigned to the experimental group (n=13) and control group (n=13) using a random allocation
program. Both groups underwent a lumbar stabilization exercise program. In addition, the experimental group implemented the
self-complex exercise program. All interventions were applied three times per week for four weeks. The quadruple visual analog
(QVAS), the Korean version of the Oswestry disability index (K-ODI), Korean version of fear-avoidance belief questionnaire
(FABQ), static balance ability, TrA thickness, and contraction ratio were compared to evaluate the effect on intervention. Statistical
significance was set at o =.05.

Results : Both groups showed significant differences before and after the intervention in QVAS, K-ODI, FABQ, static balance
ability, and TrA thickness in contraction (p<.05). In addition, significant differences in K-ODI and FABQ were observed between
the experimental group and control group (p<.05).

Conclusion : A lumbar stabilization exercise and self-complex exercise program resulted in reduced dysfunctions, psychosocial
stability in patients with lumbar instability. Therefore, Lumbar stabilization exercise and self-complex exercise program for patients

with lumbar instability are effective method with clinical significance in improving the function and psychosocial stability.
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Negative lumbar instability test (n=13)
Refusal to participate (n=2)
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Fig 1. CONSORT flow chart
52| 2otHM0| Q= F2ISE SRt HAIS APH-SF 2EX2 00| S5t 75, AElMEH, 2 53 12| wizi220 olXls =1 75



A A & LEmzae| nE ansg vlasty] 915
o &35 F=F(QVAS)I} 757 o] =(Korean version of
the Oswestry disability index; K-ODI), A8 AL8]% =2
(Fear-avoidance beliefs questionnaire; FABQ), #+& 53 1
2lal w7t =) A Yl eEulE AR AR S5}

rh £ Aol MAL ohe ZriFg 1).

3. 54 W

1) oA

L O

t

STz

Ho

ol

&2 gt 252 ourl up,
h

dead bug, bridge, bridge with knee extension F2}o. =2 =

X
ARzl sle s £FI Huel FrHow
warm up3} cool down

[e)
H —
EYA s&, 7 2F 20202 FAH

FAE A L FIBR F 4%7 A
Astge.

Contents Time List
Warm up 5 min Stretching exercise
1. Running in place 11. Bird dog
2. Side step 12. Semi bicycle crunch
3. Side step with arm  lift 13, 3ide flank
4, Enee kick with arm-waving 14, Enee-kick with arm-waving
Main 20 5. Side leg raise 15. Side leg raise
exercise min 6. Curl up 16. Owverhead squat
7. Crossover lunge 17, Crossover lunge
8. High-kick with arm-waving 13, High-kick with arm-waving
9, Skate lunge 19. Skate lunge
10. Lunge with under clap 20. Lunge with under clap
Cool down 5 min Stretching exercise

Fig 2. Self—complex exercise program procedure
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Table 1. General characteristics (n=26)

Control group

Experimental group (n=13) (n=13) t/x 2 D

Sex (male/female) 8/5 5/8 -1.16 25

Age (year) 34.69+8.85 35.31+10.75 -.15 .87

Height (cm) 170.08+8.94 167.69+9.67 .65 .52

Weight (kg) 69.12+16.37 673.91£14.53 .19 .84

BMI (score) 23.5743.69 24.034+3.95 -30 .76

Onset (month) 17.69+3.61 17.31+£3.54 27 78

Values are expressed as Mean+SD, BMI; body mass index

2 3 BT 5% 150 H2ABE 229 M8 @ Ao} gRon, £ T BE 4 AT Rl 2

17}
271 AU THP<.05). =] K-ODI, FABQO| A= th =t
QVAS, K-ODI, FABQ= 7 &+ W7 APIHANIA vl Ao A et Aar A AeH(p<.05)(Table 2).

Table 2, Comparison of pain, function, psychosocial level between groups (n=26)
Experime_ntal group Contr(il group t ()
(n=13) (n=13)
Pre 6.63+.54 6.35+.52
QVAS Post 4.77+.46 4.77+.72
(cm) Post-pre -1.87+.36 -1.58+.72 1.30 (.21)
t (p) -18.55 (.00) -7.84 (.00)
Pre 18.38+3.78 19.15+2.44
K-ODI Post 10.31+1.32 13.08+1.12
(score) Post-pre -8.08+3.52 -7.9242.84 2.26 (.04)
t (p) -8.26 (.00) -8.65 (.00)
Pre 19.92+2.25 20.08+1.98
FABQ-PA Post 9.08+1.71 12.15+1.95
(score) Post-pre -10.85+2.99 -7.92+2.84 2.72 (.01)
t (p) -13.05 (.00) -10.05 (.00)
Pre 37.46+3.07 37.54+2.93
FABQ-W Post 21.77+£2.28 26.54+2.01
(score) Post-pre -15.69+4.23 -11.00+5.44 3.65 (.00)
t (») -13.37 (.00) -7.28 (.00)
Pre 57.38+3.20 57.62+3.18
FABQ-total Post 30.85+1.34 38.69+2.88
(score) Post-pre -26.54+£3.62 -18.92+5.69 5.90 (.00)
t (p) -26.43 (.00) -11.98 (.00)

Values are expressed as Mean+tSD
QVAS; quadruple visual analogue, K-ODI; Korean version of Oswestry disability index, FABQ; fear-avoidance beliefs
questionnaire, PA; physical activity, W; work
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S-015t gFAYo] 29ITHp<.05)(Table 3).
A #BsdY vt FA 4 FEHoA= F
Table 3. Comparison of static balance, TrA thickness and ratio between groups (n=26)
Experimental group Control group t ()
(n=13) (n=13)
Pre 4.71+£.71 4.73+.66
X-axis Post 4.17+.44 4.30+.47
mean velocity
(mm/s) Post-pre -.53+.58 -43+.65 47 (.64)
t (p) -3.34 (.00) -2.37 (.03)
Pre 8.69+.71 8.79+.63
Y-axis Post 6.64+.75 6.73+.60
mean velocity
(mm/s) Post-pre -2.05+.50 -2.06+.37 -.05 (.95)
t (p) -14.79 (.00) -19.85 (.00)
Pre 11.18+1.32 11.05+1.74
CoP velocity moment Post 8.5442.37 9.13+1.78
Post-pre -2.64+2. -1.92+1.5 . .
(ut/s) 2.64+2.99 1.9241.53 80 (.43)
t (p) -3.17 (.00) -4.53 (.00)
Pre .38+.06 .34+.04
TrA muscle thickness Post .39+.06 .36+.02
in contraction
(mm) Post-pre .02+.02 .02+.03 .59 (.56)
t (p) 2.71 (.01) 2.31 (.039)
Pre .28+.03 26+.02
TrA muscle thickness Post 28+.04 26+.02
in resting
(mm) Post-pre .01£.02 .01£.02 -45 (.65)
t (p) 1.47 (.16) 1.58 (.139)
Pre 1.35+.20 1.35+.27
TrA muscle Post 1.38+.21 1.40+.11
contraction ratio Post-pre 03+.12 05420 35 (72)
t (p) .85 (.40) 93 (.369)

Values are expressed as Mean+SD, CoP; center of pressure, TrA; transversus abdominis
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