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| Abstract |

Purpose: This study attempts to identify the effects of abdominal strength training using proprioceptive neuromuscular
facilitation (PNF) on the balance ability and pain level of patients with chronic lower back pain.

Methods: A total of 30 patients with chronic lower back pain were randomly divided into either experimental group I (n=10),
who received abdominal strength training using PNF, experimental group II (n=10), who received abdominal strengthening
training, or the control group (n=10), who received conventional physiotherapy. The interventions were applied three times a week
for six weeks. We measured Berg’s balance scale (BBS) in order to investigate the change in balance ability, while we measured
the visible analogue scale (VAS) to determine the severity of pain. We conducted a paired t-test to compare the within-group change
before and after the intervention. For the comparison of the between-group difference, we used a one-way ANOVA test. Tukey’s
test was used as a post hoc test. The statistical significance level was set at a=0.05 for all the variables.

Results: Experimental group I and experimental group II showed a significant within-group change in BBS (p<0.01). A
statistically significant between-group difference was observed in terms of the change in BBS (p<0.01). According to the results
of the post hoc Tukey test, experimental group I and experimental group II showed a more effective change in BBS than the
control group. Experimental group 1, experimental group II, and the control group all showed a significant within-group change
inthe VAS (p<0.01). There was a statistically significant between-group difference in terms of the change in the VAS (p<0.01).
According to the results of the post hoc Tukey test, the change in the VAS was more effective in experimental group I than in

experimental group I and the control group.
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Conclusion: In this study, the application of abdominal strength training using PNF for subjects who complained of chronic

lower back pain proved effective in improving their balance ability and reducing pain. We therefore believe that this training

method could be applied as a useful program for patients with chronic lower back pain.
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Table 1. General characteristics of study subjects

(n=30)
Experimental group I (n=10) Experimental groupIl (n=10) Control group (n=10) p'
Sex Male 6(20%) 5(17%) 6(20%) 1.00
Female 4(13%) 5(17%) 4(13%) '
Age (years) 47.00+4.55 47.60+4.20 47.10+£3.63 0.67
Height (cm) 166.10+8.89 164.20+10.64 165.40+11.17 0.27
Weight (kg) 65.70+10.50 64.80+8.83 66.10+9.75 0.58
BBS (score) 42.60+2.12 43.20+2.39 44.30+2.45 0.27
VAS (score) 6.59+1.17 6.43+0.78 6.02+0.90 0.28
Values are presented as meantstandard deviation
'Shapiro-wilk
BBS: Berg’s balance scale
VAS: visual analogue scale
Experimental group I : PNF abdominal training
Experimental groupIl: abdominal training.
Table 2. PNF abdominal strengthening training program
Type Training Method Goals
P Position Pattern Technique
Warm-up Su.p ine, Side Stretching, range of motion RI, HR .10 Prevention of T,
lying, Prone minutes decreased of pain
Hook lying Bilateral asymme.:trlcal lower RS, SR
extremity
Supine Flexion adduction exte.rnal rotation RL CI
lower extremity
Supine Bilateral asymmgtrlcal lower RI CI
extremity
Supine Extenspn adduction 1ntﬁ.:rnal RIL CI
rotation upper extremity
. Bilateral trical
PNF abdominal Supine ratera Zii?:rl;itr}llca Hpper RL, CI 8~15th /  Abdominal muscle
strengthening : - 3set /30 facilitation and
. Supine Chopping RI, CI . .
training : - - minutes strengthening
. . Flexion adduction external rotation
Side lying . Rl CI
lower extremity
Side lying Bilateral asymmc.:trlcal lower RL CI
extremity
Prone elbow Neck flexion RI, CI
Sitting Bilateral asymmﬁetrlcal lower RL CI
extremity
Sitting Chopping RI, CI
Sitting Trunk flexion RI, CI
Cool-down Su.plne, Side Stretching, range of motion RI, HR ‘10 Prevention of 111]1.1ry,
lying, Prone minutes decreased of pain

RI: rhythmic initiation

CI: combination of isotonics
RS: rhythmic stabilization
SR: stabilizing reversal

HR: hold-relax

CR: contract-relax.
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Table 3. Abdominal strengthening training program

Training
Type — - Method Goals
Position Pattern Technique
i i . . tati 1 P ti f inj
Warm-up Su.p ine, Side Stretching, Range of motion Sta e . 0 revention o1 TJULY;
lying, Prone Passive  minutes decreased of pain
Hook lying Drawing-in maneuver Isometric
Hook lying Curl up Isotonic
Hook lying Oblique curl up Isotonic
Hook lying Bicycle Isotonic
Hook lying Knee up crunch Isotonic
Abdomm.al Supine Jackknife Isotonic 513 th / Abdominal muscle
strengthening - - 3set / 30 strenothenin
training Hook lying Knee up cross Isotonic | o ee g g
Hook lying Heel touch Isotonic
Hook lying Knee touch Isotonic
Supine Legs lower Isotonic
Side lying Side plank Isometric
Prone elbow Plank Isometric
Cool-down Su'plne, Side Stretching, Range of motion Stat%c, .10 Prevention of 1y,
lying, Prone Passive minutes decreased of pain
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Table 4. The comparison of changes in BBS within and between group
Experimental Experimental Control F P post-hoc”

group 1 group II group

Pre-test 42.60+2.12 43.20+2.39 44.30+2.45

125.85 0.00* E;i -En >C

Post-test 54.70+0.95 54.80+0.92 45.10+2.38
t -18.41 -15.82 -0.97
p 0.00* 0.00* 0.36

Values are presented as meantstandard deviation
‘one-way ANOVA

"Tukey

*p<0.01.
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Table 5. The comparison of changes in VAS within and between group
Experimental Experimental Control F P post-hoc”
group | group I group
Pre-test 6.59+1.17 6.43+0.78 6.02+0.90
73.10 0.00* E;1 >En-C
Post-test 1.06+0.49 3.64+0.64 4.32+0.75
t 13.66 9.93 7.54
p 0.00* 0.00* 0.00*

Values are presented as meantstandard deviation
‘one-way ANOVA

"Tukey

*p<0.01.
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