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| Abstract |

Purpose: This study aimed to compare the elector spine muscle tone using the irradiation of the proprioceptive neuromuscular
facilitation (PNF) arm pattern according to angular motion.

Methods: Thirty subjects participated in this study. Elector spine muscle tone was measured using a Myotonpro device while in
the sitting position according to the angular motion (70°, 100°, 130°) of the PNF arm pattern using a D1 flexion pattern. Each angular
motion of the PNF arm pattern was performed with a continuous passive motion (CPM). The change in elector spine muscle tone
was statistically evaluated using a repeated one-way ANOVA test. Post-hoc analysis was performed using the Bonferroni method.
Results: The results revealed a significant change in elector spine muscle tone when performing the PNF arm pattern using D1
flexion pattern. Specifically, the elector spine muscle tone had significantly increased at 100° and 130° motion in the PNF arm
pattern when compared to the initial muscle tone (p < 0.05). No significant muscle tone changes were noted for any of the angular
motions of the PNF upper arm pattern (p > 0.05).

Conclusion: The results of this study indicate a positive increase in elector spine muscle tone with irradiation of the
PNF upper arm pattern exercise with 100° or 130° angular motion. The minimum angle at which the effect of the irradiation
of the PNF arm pattern could be seen was 100°.
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2 Aol 283} 1 58715 A
Ho|tKSato et al., 2009). PNF 2| 2HHE
ol ARg-E= A A= Ql WANiradiation)>-
§| 3F Fioll 285 At 2 s} Al=o] AdH
et o2 Foj2 Mk AgE e dde s,
i 59 ARl 29 3] 2 Qs flsh
Sl= A& 7| olthAdler et al., 2014; Caroll et
al,, 2006). WEkA] PNF % o€l ool ok Mg
| sk Age] 3o ke BN 59 B 9
7 B A BE 280w 2 g o) A
o] o]FojZtiAdler et al., 2014; Caroll et al., 2006;
Keiner et al., 2014; Lee & Caroll, 2007; Markovic &
Pavle, 2010). o]2]3t /&5 5 oA 535}
¢ e A=550] &9 5 417 (upper motor
neuron)<r Tt thi = thy o J, 4= Fol
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2 B x]o] Ad T&= Zo|thRoe et al., 2000; Zhou
et al., 2002).
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Fig. 1. Study flow diagram
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(a) 70° of PNF arm pattern

Fig. 2. Angular motion of PNF arm pattern.

(b) 100° of PNF arm pattern
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Table 1. General characteristics of subjects (n=30)

Characteristics Mean+SD
Age (years) 32.66+6.58
Height (cm) 170.56+6.31
Weight (kg) 69.86+14.34

b2 ApAJof A $-A ol PNF 2
S 48 A ¥iiA H] -A(non-dominant)d %=
9 & e W3t ghe olshAl S7skc
(p<0.05)(Table 2). &L} PNF & 9|5 & 70°2 2§
Al 8] A AT IR 27 4t
H L3t §-2l51A| S7kshA] ¢k al(p>0.05), 100°2}
130°= 2§ Alofvt FoJstA F7+sH 3 thp<0.05)
(Table 3). E3F ZF wfj&l 7ke] & 71 = W3} 2jo]=
©015}] ¢tH(p>0.05)(Table 3)(Fig. 3).

= &

Table 2. Comparison of muscle tone with angle of PNF arm pattern (unit: N/m)
Non dominant elector 70°with 100°with 130°with
spine muscle Rest D 1 flexion D 1 flexion D 1 flexion df p
pattern pattern pattern
Muscle tone 335.53£110.17  420.50+137.45 432.66+137.52 435.13+147.18 3 0.01*
Note. The values are MeantSD, * Statistically significant with p<0.05.
Table 3. Comparison angular motion of arm pattern with post hoc test (unit: N/m)
Pattern Muscle tone P
70°with D 1 flexion pattern 0.09
Rest 100°with D 1 flexion pattern 0.03*
130°with D 1 flexion pattern 0.02*
Rest 0.09
70°with D 1 flexion pattern 100°with D 1 flexion pattern 1.00
130°with D 1 flexion pattern 1.00
Rest 0.03*
100°with D 1 flexion pattern 70°with D 1 flexion pattern 1.00
130°with D 1 flexion pattern 1.00
Rest 0.02*
130°with D 1 flexion pattern 70°with D 1 flexion pattern 1.00
100°with D 1 flexion pattern 1.00

Note. The values are Mean+SD, * Statistically significant with p<0.05.
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Fig. 3. Comparison of muscle tone for different angle of PNF arm pattern.
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