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| Abstract |

Purpose: The purpose of this study was to analyze the effect of arm flexion patterns of proprioceptive neuromuscular facilitation
on muscle activation in the contralateral lower extremity. Open kinematic chain and closed kinematic chain positions were used.
Methods: This study used an electromyogram (MP150, Biopac Systems, USA) to measure muscle activation in 20 healthy male
students. Comparative analysis was completed on muscle activation of the vastus lateralis, biceps femoris, tibialis anterior, and
gastrocnemius of the contralateral lower extremity. Open kinematic chain and closed kinematic chain positions were used with
a unilateral arm flexion-abduction-external rotation pattern. Paired t-tests using the SPSS 12.0 for Windows analyzed the data
produced by the electromyogram.

Results: There was a statistically significant difference in muscle activation in the biceps femoris, gastrocnemius, and tibialis
anterior when the open kinematic chain and closed kinematic chain positions were compared (p < 0.05).

Conclusion: The biceps femoris, gastrocnemius, and tibialis anterior muscles showed greater muscle activation in the closed

kinematic chain position when compared to the open kinematic chain position.
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Fig. 1. MP150, Biopac system(USA)

Table 1. Electrode location of the lower extremity muscles

Muscles .
Kind Electrode Location
Vastus Approximately placed at 20% of distance
. .. between anterior spina iliaca superior and
Medialis

medial kine joint space

Biceps  Approximately placed at 50% of distance

Femoris  between ischial tuberosity and caput fibulae
. o .
Gastoen Approx1mately~ placed at .3.5A] of distance
. between medial knee joint space and
emius .
tuberosity of calcaneous
S Apprximately placed at 75% of distance
Tibialis -
. between lateral knee joint space and lateral
Anterior

malleolus
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Fig. 2. PNF D2 Arm Flexion Pattern
(Open kinematic chain position)
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Fig. 3. PNF D2 Arm Flexion Pattern
(Closed kinematic chain position)
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Table 2. General Characteristics of the Subjects(n=20)

Classification Value(Mean+SD)

Gender(male) 20
Age(Year) 22.95+1.73
Hight(cm) 172.99+6.16
Weight(kg) 73.33+14.74
BMI(kg/m’) 24.49+4.89

* BMI; Body Mass Index
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Table 3. Comparison of muscle activations according to
the application of the patterns(%MVIC)

Muscles OKCP CKCP t P
(Mean+SD)  (MeantSD)
Vastus ) 074301 143243242 101 032
medialis
Biceps 07841664 475642497 463 0.00%
femoris
Gastroen ¢ 41885 302484415 373 0.00%
emius
Tibialis 133 1060 254642165 227 003+
anterior
* p<0.05

OKCP: Open Kinematic Chain Position
CKCP: Closed Kinematic Chain Position
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