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The Effects of Proprioceptive Neuromuscular Facilitation Applied to
the Lifting on the EMG Activation of Contralateral Lower Extremity
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ABSTRACT

Purpose : The purpose of present study was to investigate the effects of proprioceptive neuromuscular facilitation
(PNF) lifting on contralateral leg muscle activities in a seated position.

Methods : Twenty healthy subjects were recruited for this study. Lifting was performed from each of the three position.
An surface electromyogram (EMG) was used to record the EMG activities from vastus medialis (VM), biceps femoris
(BF), tibialis anterior (TA), and gastrocnemius medialis (GM) in contralateral leg muscle. The data were analyzed using
a repeated measures of one-way analysis of variance (ANOVA) with post-hoc Bonferroni's correction to determine the
statistical significance.

Results : The results of this study were summarized as follows: In comparison to the start position, percentage maximal
voluntary isometric contraction (%MVIC) values of the VM, TA and GM demonstrated a significantly higher activities
in the end position(p<.05).

Conclusion : The result shows that contralateral leg muscles activities significantly more increase in the end position
when PNF lifting was applied. Therefore, this study will be used to prove effect of indirect approach for the stability
and strengthening in patients with leg impairments.
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Table 1. General characteristics of subjects
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(n=20)
Gender (M/F) 10/10
Age (yr) 27.10+3 40
Height (cm) 166.40+8.95
Weight (kg) 61.20£9.95
BMI (kg/m?)* 2197+197

“BMI: Body Mass Index
"Mean=+Standard deviation
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Table 2. Anatomical landmarks for sensor location on the lower muscle

Muscle

Sensor location

Vastus medialis

Placed at 80% on the line between the anterior spina iliaca superior and the joint

space in front of the anterior border of the medial ligament

Biceps femoris

Placed at 50% on the line between the ischial tuberosity and the lateral epicondyle

of the tibia

Tibialis anterior

Placed at 1/3 on the line between the tip of the fibula and the tip or the medial

malleolus

Gastrocnemius medialis

Placed on the most prominent bulge of the muscle
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Fig. 1. Lifting position. SP:start position, MP:

middle position, EP:end position,
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Table 3. Changes of the muscle activations according to the application of lifting (n=20)

Lifting angle F
Muscle
Start Position Middle Position End Position F
Vastus medialis 44 91+31.62a 47.25+25.00 61,41+21.62 3.786*
Biceps femoris 18.651+9.83 22.94£7.60 23,55£8.70 2.252
Tibialis anterior 9.631+9.84 16.59+13.22 25.19+13.99 25.014*
Gastrocnemius medialis 8.37+£5.34 11.44+8.70 12.97+8.14 7.013*
aMean+Standard deviation
*p<.05
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Fig. 2. Changes of the leg muscle according to the
application of lifting. (VM) vastus medialis,
(BF) biceps femoris, (TA) tibialis anterior,
(GM) gastrocnemius medialis,
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