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| Abstract |

Purpose: The purpose of this study was to analyze the effects of proprioceptive neuromuscular facilitation (PNF) patterns on
electromyography (EMG) activity in the rectus abdominis, internal abdominal oblique, external abdominal oblique, and erector
spinae according to position changes.

Methods: Ten healthy adults volunteered to participate in the study. The subjects were required to complete exercises that
followed two PNF extremity patterns, namely, an upper extremity extension- adduction-internal rotation pattern and a lower
extremity flexion-adduction-external rotation pattern. The exercises were applied in the supine, side-lying, and sitting positions.
Repeated measure one-way ANOVA and post-hoc Bonferroni correction were used to determine the influence of the patterns
on muscle activity for each muscle, and descriptive statistics were then used to determine the local/global muscle ratios.
Results: The upper extremity pattern had a significant effect on the rectus abdominis and erector spinae in the supine position,
and on the internal oblique and external oblique in the sitting position (p<0.05). The median value for the internal oblique/rectus
abdominis showed a high ratio of 2.05, and a high ratio of 1.01 was shown for the internal oblique/external oblique in the sitting
position. The lower extremity pattern had a significant effect on the rectus abdominis in the side-lying position and on the internal
oblique, external oblique, and erector spinae in the sitting position (p<0.05). The median value for the internal oblique/rectus
abdominis showed a high ratio of 2.83 in the sitting position and a high ratio of 1.30 for the internal oblique/external oblique in
the side-lying position.

Conclusion: The PNF pattern increases local muscle activation in an unstable position. Therefore, when the pattern is used

for intervention purposes, trunk stability and varied position changes should be taken into account.
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Table 1. General characteristics of subjects (N=10)

M (n=5) F (n=5)
Age 27.20+1.30° 24.40+1.95
Height (cm) 175.00+3.74 160.00+4.12
Weight (kg) 72.00+3.94 55.40+6.15
BMI (kg/m?)° 23.55+1.83 21.60+1.56
Mean+SD?

BMI® ; Body Mass Index
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Muscle

Position

Rectus abdominis 2cm lateral to the umbilicus

Internal oblique

superior to the inguinal ligament

External oblique 15cm lateral to the umbilicus

Erector spinae

half way between the anterior superior iliac spine of the pelvis and the midline, just

2cm lateral to the L2 spinous process




4 | IRHIRFSYLBIELEAIUR H14A 12

Table 3. Change of trunk muscle activation in the patterns

Sex Muscle Supine Side lying Sitting P
RA 100.0040.00" 89.27+4.68 77.69+5.43" 0.00*
EOA 129.89+25.91 175.44435.16 210.65+48.95" 0.00*
UPPEr T 0a 89.40+13.66 149.72+31.62 1613326.32' 0.00*
ES 53.81£7.91 50.60+7.45 37.98+7.17 0.01%*
RA 100.00+0.00 105.78+9.98 91.62+13.21 0.37
Lower EOA 184.324+30.45 191.66+33.26 236.23+39.02 0.03*
I0A 196.60+24.29 201.62+23.79 243.66+33.68 0.02*
ES 75.48+16.49 53.39+£9.28 82.67+19.71 0.02*
Mean=SD?, p<0.05*, "Supine¥} *Side lying¥}2] Wl oA 2|3k x}o]
RA: Rectus Abdominis, EOA: External Oblique Abdominal, IOA: Internal Oblique Abdominal,
ES: Erector Spinae
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Table 4. Change ratio of trunk muscle activation in the upper extremity patterns
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Internal oblique / External oblique

Position Internal oblique / Rectus abdominis
Supine 0.89(0.62~1.17)*

Side lying 1.69(1.01~2.36)
Sitting 2.05(1.51~2.60)

0.84(0.51~1.17)
0.97(0.55 ~1.40)
1.01(0.55~1.48)

median (Inter-Quartile Range; IQR)*.
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Table 5. Change ratio of trunk muscle activation in the lower extremity patterns

Position Internal oblique / Rectus abdominis Internal oblique / External oblique
Supine 1.97(1.48 ~2.47)* 1.25(0.85~1.67)

Side lying 2.00(1.52~2.49) 1.30(0.77 ~1.83)
Sitting 2.83(2.34~3.31) 1.19(0.81~1.57)

median (Inter-Quartile Range; IQR)*.
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