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| Abstract |

Purpose: This study investigates how abdominal muscular exercise based on proprioceptive neuromuscular facilitation (PNF)
can affect chronic low back pain patients in terms of their pulmonary function, pain, and functional disability indexes.
Methods: Fourteen target subjects with chronic low back were randomly assigned to the control group (n=7) that performed
abdominal muscle exercises and the experimental group (n =7) that performed PNF abdominal muscular exercises. The exercises
were performed five times a week for six weeks. To check the change in pulmonary function, the forced expiratory volume at
one second (FEV1) and visible analogue scale (VAS) were measured to check the pain level. The disability level caused by back
pain was measured by the Oswestry Disability Index (ODI). A paired t-test was applied to compare the differences between the
groups before and after the intervention, and an independent t-test was used to compare the differences between the groups. The
level of statistical significance was set as a = (.05.

Results: Before and after the intervention, the experimental group showed a significant change in FEV1 (p <0.01), and both
the experimental and the control groups showed significant changes in VAS and ODI (p <0.01). A comparison of the differences
between the groups indicated that the experimental group showed more significant changes in FEV1 (p < 0.05).
Conclusion: According to the study results, PNF abdominal muscular exercise effectively improved pulmonary function, pain,
and functional disability indexes in subjects with chronic back pain. The proposed program can be applied to chronic back pain

patients as a useful therapy.
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Table 1. General characteristics of study subjects (n=14)
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Experimental
(=7) P
Male 4 (28.55%)
Sex 1.00
Female 3 (21.45%)
Age (year) 54.43+2.23 0.69
Height (cm)  163.86+7.80 0.60
Weight (kg)  63.7149.48 0.73
FEVI1 (0) 3.07+0.57 0.16
VAS (score) 6.39+1.29 0.71
ODI (score)  32.29+6.85 0.44

Values are presented as meantstandard deviation
FEV1: forced expiratory volume at one second

VAS: visual analogue scale

ODI: Oswestry disability index.
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Table 2. PNF abdominal muscle strengthening exercise program

Exercise

Type — - Method Goals
Position Pattern Technique
Supine, Stretching, RI, . Prevention of injury,
Warm- . . . 101 t .
arm-up Side lying, Prone Range of motion HR or CR e Decreased of pain
Hook lying Bilateral asymme@cal RS. SR
Lower extremity
Supine Flex19n adduction exte@al RL CI
rotation lower extremity
. Bil 1 ical 1
Supine ilatera asymmétrlca ower RL CI
extremity
Supine ExtensTon adduction 1nt§mal RIL CI
rotation upper extremity
Supine Bilateral symme.trlcal upper RIL CI .
extremity Abdominal muscle
PNF . 8~15th / 3set / facilitati d
exercise Supine Chopping RI CI 30minute acilitation an
- - strengthening
. . Flexion adduction external
Side lying . . RIL, CI
rotation lower extremity
Side lying Bilateral asymmc?trical lower RL CI
extremity
Prone elbow Neck flexion RI, CI
. Bilateral trical 1
Sitting ilateral asymmetrical lower RL CI
extremity
Sitting Chopping RI, CI
Sitting Trunk flexion RI, CI
Supine, Stretching, RI, . Prevention of injury,
1- . . . 1 .
Cool-down Side lying, Prone Range of motion HR or CR Ominute 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 muscle strengthening exercise program

Exercise
Type — - Method Goals
Position Pattern Technique
Supine . . . -
. . tretching, tatic, . P 1§ f ,
Warm-up Side lying, Stretching . S ate 10minute revention ot tyuty
Range of motion Passive Decreased of pain
Prone
Hook lying Drawing-in maneuver Static
Hook lying Curl up Concentric
Hook lying Oblique curl up Concentric
Hook lying Bicycle Concentric
Hook lying Knee up crunch Concentric
. Supine Jackknife Concentric ~15th / Abdominal muscle
Core exercise - - 3set / .
Hook lying Knee up cross Concentric 30minute strengthening
Hook lying Heel touch Concentric
Hook lying Knee touch Concentric
Supine Legs lower Concentric
Side lying Side plank Static
Prone elbow Plank Static
Supine, . . . -
Cool-down Side lying, Stretchmg,. Stat%c, |Ominute Prevention of 1mu}’y,
Prone Range of motion Passive Decreased of pain
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Table 4. The comparison of variable on pre and post in group

Group Pre Post t p
Experimental 3.07+0.57 3.84+0.42 -8.94 0.00*
FEVI1 (0)
Control 2.99+0.73 3.04+0.81 -0.85 0.43
Experimental 6.39+1.29 2.54+0.57 9.76 0.00*
VAS (score)
Control 6.40+0.89 3.51+1.04 4.98 0.00*
Experimental 32.29+6.85 22.57+5.16 7.25 0.00*
ODI (score)
Control 32.29+3.90 27.57+3.87 13.11 0.00*

Values are presented as meantstandard deviation.
*p<0.01.

Table 5. The comparison of changes in variables between post-test in both group

Experimental Control t p
FEVI1 (0) 3.84+0.42 3.04+0.81 -2.32 0.04*
VAS (score) 2.54+0.57 3.51+1.04 2.18 0.05
ODI (score) 22.57+5.16 27.5743.87 2.05 0.06

Values are presented as meantstandard deviation.
*p<0.05.
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